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A terminal obtains a capacitance change parameter of at least one
capacitance node and a capacitance change parameter of a node
adjacent to the at least one capacitance node, where the capacitance 702
change parameter 1s used to indicate a capacitance change value of
a corresponding capacitance node during a period of time

The terminal detects, according to the capacitance change
parameter of the at least one capacitance node and the capacitance 204
change parameter of the node adjacent to the at least one
capacitance node, whether a detection electrode receives a touch
operation

When a detection result 1s that the detection electrode receives the
touch operation, the terminal generates a touch event used to 706
indicate the touch operation

FIG 11
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When the capacitance change value
included 1n the capacitance change
parameter of the at least one capacitance
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electrode receives a touch operation
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The terminal detects whether a
capacitance change value included in
the capacitance change parameter of the
at least one capacitance node accords
with a predetermined value, and detects
whether a capacitance change value
included in the capacitance change
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least one capacitance node 1s less than
or equal to a second preset threshold
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TERMINAL, TOUCH CONTROL UNIT,
TOUCHSCREEN, SCREEN PROTECTOR,
AND OPERATION DETECTION APPARATUS
AND METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a U.S. National Stage of International
Patent Application No. PCT/CN2014/085854 filed on Sep.
3, 2014, which 1s hereby incorporated by reference in 1its
entirety.

TECHNICAL FIELD

The present disclosure relates to the field of terminal
control, and 1n particular, to a terminal, a touch control unit,
a touchscreen, a screen protector, and an operation detection
apparatus and method.

BACKGROUND

With continuous development of electronic technologies,
a terminal, such as a smartphone, a tablet computer, and an
clectronic book (e-book) reader, that includes a touchscreen
1s 1ncreasingly popular.

A finger of a user 1s prone to obstruct content displayed on
a touchscreen when the user performs a touch operation on
the touchscreen to confrol a terminal. To minimize an
obstruction of the screen caused by the touch operation by
the user, for an existing terminal, independent touch keys are
usually disposed outside the touchscreen of the terminal, and
these touch keys are correspondingly set as commonly-used
function keys, such as a menu key, a return key, and a home
key. With a structure similar to the touchscreen, the touch
keys may include a complete capacitance node, and the
capacitance node may include two layers of conductors that
are isulated from each other. A charge transfer occurs
between an upper-layer conductor of the capacitance node
and the finger when the user touches a touch key, accord-
ingly, a capacitance of the capacitance node changes, and the
terminal may detect, according to the change of the capaci-
tance, that the user performs a touch control operation on the
touch key, and then perform a function instruction corre-
sponding to the touch key.

In a process of implementing the present disclosure, the
inventor finds that the other approaches include at least the
tollowing problems.

The existing touch keys disposed outside the touchscreen
are generally independent touch detection components that
need to occupy relatively large space of a terminal, are more
costly, and have a limited corresponding function. There-
fore, user experience 1s not good.

SUMMARY

To resolve the problem that a touch key disposed outside
a touchscreen 1s generally an independent touch detection
component, which needs to occupy relatively large space of
a terminal, 1s more costly, and has a limited corresponding
function, and therefore user experience 1s not good, embodi-
ments of the present disclosure provide a terminal, a touch
control unit, a touchscreen, a screen protector, and an
operation detection apparatus and method. The technical
solutions are as follows.

According to a first aspect, a terminal 1s provided, where
the terminal includes a touchscreen, a controller connected
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2

to the touchscreen, and at least one touch control unit. The
touch control unit includes a detection electrode, an induc-
tion electrode, and a conducting wire connecting the detec-
tion electrode and the induction electrode. The detection
electrode 1s located outside a touch area of the touchscreen,
the mduction electrode 1s located 1n the touch area of the
touchscreen, and the induction electrode 1s coupled to at
least one capacitance node on the touchscreen. The control-
ler 1s configured to obtain a capacitance change parameter of
the at least one capacitance node and a capacitance change
parameter of a node adjacent to the at least one capacitance
node, where the capacitance change parameter indicates a
capacitance change value of a corresponding capacitance
node during a period of time. The controller 1s configured to
detect, according to the capacitance change parameter of the
at least one capacitance node and the capacitance change
parameter of the node adjacent to the at least one capacitance
node, whether the detection electrode receives a touch
operation, and the controller 1s configured to generate a
touch event used to indicate the touch operation when a
detection result 1s that the detection electrode receives the
touch operation.

In a first possible implementation manner of the first
aspect, the controller 1s configured to detect whether a
capacitance change value included 1n the capacitance change
parameter of the at least one capacitance node 1s greater than
a first preset threshold, and detect whether a capacitance
change value included 1n the capacitance change parameter
of the node adjacent to the at least one capacitance node 1s
less than or equal to the first preset threshold, and the
controller 1s configured to determine that the detection
clectrode receives the touch operation when the capacitance
change value included 1n the capacitance change parameter
of the at least one capacitance node 1s greater than the first
preset threshold, and the capacitance change value included
in the capacitance change parameter of the node adjacent to
the at least one capacitance node 1s less than or equal to the
first preset threshold.

With reference to the first aspect or the first possible
implementation manner of the first aspect, n a second
possible implementation manner of the first aspect, before
determining that the detection electrode receives the touch
operation, the controller 1s configured to detect whether
capacitance change values included 1n capacitance change
parameters ol capacitance nodes that are separately coupled
to N induction sub-electrodes are 1n a preset proportion, and
the controller 1s configured to execute the step of determin-
ing that the detection electrode receives the touch operation
when the capacitance change values included 1n the capaci-
tance change parameters of the capacitance nodes that are
separately coupled to the N induction sub-electrodes are 1n
the preset proportion, where the induction electrode includes
the N induction sub-electrodes, the N i1nduction sub-elec-
trodes are insulated from each other, the capacitance nodes
that are separately coupled to the N induction sub-electrodes
are not adjacent to each other, and N 1s an integer and N=2.

In a third possible implementation manner of the first
aspect, the controller 1s configured to detect whether a
capacitance change value included 1n the capacitance change
parameter of the at least one capacitance node accords with
a predetermined value, where the predetermined value 1s
different from a capacitance change value of the at least one
capacitance node when the at least one capacitance node
receives a touch operation. The controller 1s configured to
detect whether a capacitance change value included in the
capacitance change parameter of the node adjacent to the at
least one capacitance node 1s less than or equal to a second
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preset threshold, and the controller 1s configured to deter-
mine that the detection electrode receives the touch opera-
tion when the capacitance change value included in the
capacitance change parameter of the at least one capacitance
node accords with the predetermined value, and the capaci-
tance change value included in the capacitance change
parameter of the node adjacent to the at least one capacitance
node 1s less than or equal to the second preset threshold.

According to a second aspect, a touch control unit 1s
provided, and 1s applied to a terminal including a touch-
screen and a controller, where the touch control unit includes
a detection electrode, an induction electrode, and a conduct-
ing wire connecting the detection electrode and the induc-
tion electrode. The detection electrode 1s located outside a
touch area of the touchscreen, the induction electrode 1s
located 1n the touch area of the touchscreen, and the induc-
tion electrode 1s coupled to at least one capacitance node on
the touchscreen such that when detecting, according to a
capacitance change parameter of the at least one capacitance
node and a capacitance change parameter of a node adjacent
to the at least one capacitance node, that the detection
clectrode receives a touch operation, the controller generates
a touch event used to indicate the touch operation, where the
capacitance change parameter indicates a capacitance
change value of a corresponding capacitance node during a
period of time.

In a first possible implementation manner of the second
aspect, the induction electrode includes N induction sub-
electrodes, the N induction sub-electrodes are insulated {from
cach other, capacitance nodes that are separately coupled to
the N induction sub-electrodes are not adjacent to each other,
and N 1s an mteger and Nz2.

With reference to the first possible implementation man-
ner of the second aspect, 1n a second possible implementa-
tion manner of the second aspect, the detection electrode 1s
a single electrode, and the N induction sub-electrodes are
separately connected to the detection electrode using the
conducting wire.

With reference to the first possible implementation man-
ner of the second aspect, 1n a third possible implementation
manner of the second aspect, when the detection electrode
receives the touch operation, capacitance change parameters
of capacitance nodes separately corresponding to the N
induction sub-electrodes are 1n a preset proportion.

With reference to the first possible implementation man-
ner of the second aspect, 1n a fourth possible implementation
manner ol the second aspect, the detection electrode
includes N detection sub-electrodes, the N detection sub-
electrodes are insulated from each other, and the N detection
sub-electrodes are connected to the N induction sub-elec-
trodes 1 a one-to-one correspondence manner using the
conducting wire.

With reference to the first possible implementation man-
ner of the second aspect, 1n a fifth possible implementation
manner of the second aspect, an area of each induction
sub-electrode does not exceed an area of two capacitance
nodes.

With reference to the second aspect or any one of the first
to the fifth possible implementation manners of the second
aspect, 1 a sixth possible implementation manner of the
second aspect, a width of the conducting wire =1 millimeter
(mm).

With reference to the second aspect or any one of the first
to the fifth possible implementation manner of the second
aspect, 1 a seventh possible implementation manner of the
second aspect, when the detection electrode receives the
touch operation, a capacitance change value of the at least
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one capacitance node accords with a predetermined value,
where the predetermined value 1s diflerent from a capaci-
tance change value of the at least one capacitance node when
the at least one capacitance node receives the touch opera-
tion.

According to a third aspect, a touchscreen 1s provided,
where the touchscreen includes at least one touch control
unmit according to the second aspect or any one of the
possible implementation manners of the second aspect.

According to a fourth aspect, a screen protector 1s pro-
vided, and 1s configured to cover an upper surface of a
touchscreen, where the screen protector includes at least one
touch control unit according to the second aspect or any one
of the possible implementation manners of the second
aspect.

According to a fifth aspect, an operation detection appa-
ratus 1s provided, and 1s applied to a terminal including a
touchscreen, a controller connected to the touchscreen, and
at least one touch control unit, where the touch control unit
includes a detection electrode, an induction electrode, and a
conducting wire connecting the detection electrode and the
induction electrode. The detection electrode 1s located out-
side a touch area of the touchscreen, the induction electrode
1s located in the touch area of the touchscreen, and the
induction electrode 1s coupled to at least one capacitance
node on the touchscreen. The apparatus includes a parameter
acquiring module configured to obtain a capacitance change
parameter of the at least one capacitance node and a capaci-
tance change parameter of a node adjacent to the at least one
capacitance node, where the capacitance change parameter
indicates a capacitance change value of a corresponding
capacitance node during a period of time, a detection module
configured to detect, according to the capacitance change
parameter of the at least one capacitance node and the
capacitance change parameter of the node adjacent to the at
least one capacitance node, whether the detection electrode
receives a touch operation, and an event generating module
configured to generate a touch event used to indicate the
touch operation when a detection result 1s that the detection
clectrode receives the touch operation.

In a first possible implementation manner of the fifth
aspect, the detection module includes a first detection unit
configured to detect whether a capacitance change value
included 1n the capacitance change parameter of the at least
one capacitance node 1s greater than a first preset threshold,
a second detection unit configured to detect whether a
capacitance change value included 1n the capacitance change
parameter of the node adjacent to the at least one capacitance
node 1s less than or equal to the first preset threshold, and a
first determining unit configured to determine that the detec-
tion electrode recerves the touch operation when the capaci-
tance change value included in the capacitance change
parameter of the at least one capacitance node 1s greater than
the first preset threshold, and the capacitance change value
included in the capacitance change parameter of the node
adjacent to the at least one capacitance node 1s less than or
equal to the first preset threshold.

With reference to the fifth aspect or the first possible
implementation manner of the fifth aspect, 1n a second
possible implementation manner of the fifth aspect, the
detection module further includes a third detection umnit
configured to detect whether capacitance change values
included 1n capacitance change parameters of capacitance
nodes that are separately coupled to N induction sub-
clectrodes are 1n a preset proportion before the first deter-
mining unit determines that the detection electrode receives
the touch operation, and the first determining unit 1s con-
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figured to execute the step of determining that the detection
clectrode receives the touch operation when the capacitance
change values included 1n the capacitance change param-
cters of the capacitance nodes that are separately coupled to
the N mduction sub-electrodes are in the preset proportion,
where the induction electrode includes the N induction
sub-electrodes, the N induction sub-electrodes are insulated
from each other, the capacitance nodes that are separately
coupled to the N induction sub-electrodes are not adjacent to
cach other, and N 1s an integer and N=2.

In a third possible implementation manner of the fifth
aspect, the detection module includes a fourth detection
module configured to detect whether a capacitance change
value included 1n the capacitance change parameter of the at
least one capacitance node accords with a predetermined
value, where the predetermined value 1s different from a
capacitance change value of the at least one capacitance
node when the at least one capacitance node receives a touch
operation, a {ifth detection unit configured to detect whether
a capacitance change value included i1n the capacitance
change parameter of the node adjacent to the at least one
capacitance node 1s less than or equal to a second preset
threshold, and a second determining umt configured to
determine that the detection electrode receives the touch
operation when the capacitance change value included 1n the
capacitance change parameter of the at least one capacitance
node accords with the predetermined value, and the capaci-
tance change value included in the capacitance change
parameter of the node adjacent to the at least one capacitance
node 1s less than or equal to the second preset threshold.

According to a sixth aspect, an operation detection
method 1s provided, and 1s applied to a terminal including a
touchscreen, a controller connected to the touchscreen, and
at least one touch control unit, where the touch control unit
includes a detection electrode, an induction electrode, and a
conducting wire connecting the detection electrode and the
induction electrode, the detection electrode 1s located out-
side a touch area of the touchscreen, the induction electrode
1s located in the touch area of the touchscreen, and the
induction electrode 1s coupled to at least one capacitance
node on the touchscreen, the method includes acquiring a
capacitance change parameter of the at least one capacitance
node and a capacitance change parameter of a node adjacent
to the at least one capacitance node, where the capacitance
change parameter indicates a capacitance change value of a
corresponding capacitance node during a period of time,
detecting, according to the capacitance change parameter of
the at least one capacitance node and the capacitance change
parameter of the node adjacent to the at least one capacitance
node, whether the detection electrode receives a touch
operation, and generating, when a detection result 1s that the
detection electrode receives the touch operation, a touch
event used to indicate the touch operation.

In a first possible implementation manner of the sixth
aspect, detecting, according to the capacitance change
parameter of the at least one capacitance node and the
capacitance change parameter of the node adjacent to the at
least one capacitance node, whether the detection electrode
receives a touch operation includes detecting whether a
capacitance change value included 1n the capacitance change
parameter of the at least one capacitance node 1s greater than
a {irst preset threshold, and detecting whether a capacitance
change value 1included 1n the capacitance change parameter
of the node adjacent to the at least one capacitance node 1s
less than or equal to the first preset threshold, and when the
capacitance change value included 1n the capacitance change
parameter of the at least one capacitance node 1s greater than
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the first preset threshold, and the capacitance change value
included in the capacitance change parameter of the node
adjacent to the at least one capacitance node 1s less than or
equal to the first preset threshold, determining that the
detection electrode receives the touch operation.

With reference to the sixth aspect or the first possible
implementation manner of the sixth aspect, in a second
possible 1mplementation manner of the sixth aspect, the
method further includes detecting, before determining that
the detection electrode receives the touch operation, whether
capacitance change values included in capacitance change
parameters ol capacitance nodes that are separately coupled
to N induction sub-electrodes are 1n a preset proportion, and
executing, when the capacitance change values included 1n
the capacitance change parameters of the capacitance nodes
that are separately coupled to the N induction sub-electrodes
are 1n the preset proportion, the step of determiming that the
detection electrode recerves the touch operation, where the
induction electrode includes the N induction sub-electrodes,
the N induction sub-electrodes are insulated from each other,
the capacitance nodes that are separately coupled to the N
induction sub-electrodes are not adjacent to each other, and
N 1s an integer and N=z2.

In a third possible implementation manner of the sixth
aspect, detecting, according to the capacitance change
parameter of the at least one capacitance node and the
capacitance change parameter of the node adjacent to the at
least one capacitance node, whether the detection electrode
receives a touch operation includes detecting whether a
capacitance change value included 1n the capacitance change
parameter of the at least one capacitance node accords with
a predetermined value, and detecting whether a capacitance
change value included 1n the capacitance change parameter
of the node adjacent to the at least one capacitance node 1s
less than or equal to a second preset threshold, where the
predetermined value 1s different from a capacitance change
value of the at least one capacitance node when the at least
one capacitance node receives a touch operation, and deter-
mining that the detection electrode recerves the touch opera-
tion when the capacitance change value included in the
capacitance change parameter of the at least one capacitance
node accords with the predetermined value, and the capaci-
tance change value included in the capacitance change
parameter of the node adjacent to the at least one capacitance
node 1s less than or equal to the second preset threshold.

The technical solutions provided 1n the embodiments of
the present disclosure bring the following beneficial effects.

A detection electrode 1s disposed outside a touch area of
a touchscreen, an induction electrode 1s disposed in the
touch area, and the detection electrode and the induction
clectrode are connected using a conducting wire. When a
user operates the detection electrode, a capacitance change
value of a capacitance node coupled to the induction elec-
trode 1s caused to change such that a controller can detect,
according to a capacitance change of the capacitance node
coupled to the induction electrode, whether the detection
clectrode receives a touch operation, and generate a corre-
sponding touch event when detecting that the detection
clectrode receives the touch operation. An existing capaci-
tance node on the touchscreen identifies a touch operation
performed by the user on the detection electrode disposed
outside the touchscreen, and a terminal 1s controlled accord-
ing to the touch operation. This may further increase a
quantity of keys of the terminal and expand a control manner
of the terminal with only a need to occupy quite small space
and spend quite low costs. Therefore, user experience 1s
improved.
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BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions 1n the embodiments of
the present disclosure more clearly, the following briefly
describes the accompanying drawings required for describ-
ing the embodiments. The accompanying drawings in the
following description show merely some embodiments of
the present disclosure, and a person of ordinary skill in the
art may still derive other drawings from these accompanying
drawings without creative eflorts.

FIG. 1 1s a schematic structural diagram of a terminal
according to an embodiment of the present disclosure;

FIG. 2 1s a schematic structural diagram of a terminal
according to another embodiment of the present disclosure;

FIG. 3 1s a schematic diagram of a capacitance change
value according to another embodiment of the present
disclosure:

FI1G. 4 1s a schematic structural diagram of a touch control
unit according to an embodiment of the present disclosure;

FIG. 5 1s a schematic structural diagram of a touch control
unit according to another embodiment of the present disclo-
SUre;

FIG. 6 1s a schematic structural diagram of a touch control
unit according to still another embodiment of the present
disclosure:

FI1G. 7 1s a schematic structural diagram of a touchscreen
according to an embodiment of the present disclosure;

FIG. 8 1s a schematic structural diagram of a screen
protector according to an embodiment of the present disclo-
SUre;

FIG. 9 1s an apparatus structure diagram of an operation
detection apparatus according to an embodiment of the
present disclosure;

FIG. 10 1s an apparatus structure diagram of an operation
detection apparatus according to another embodiment of the
present disclosure;

FIG. 11 1s a method flowchart of an operation detection
method according to an embodiment of the present disclo-
sure; and

FIG. 12 1s a method flowchart of an operation detection
method according to another embodiment of the present
disclosure.

DESCRIPTION OF EMBODIMENTS

To make the objectives, technical solutions, and advan-
tages of the present disclosure clearer, the following further
describes the embodiments of the present disclosure 1n detail
with reference to the accompanying drawings.

Referring to FIG. 1, FIG. 1 shows a schematic structural
diagram of a terminal according to an embodiment of the
present disclosure. The terminal 100 may include a touch-
screen 110, a controller 120 connected to the touchscreen
110, and at least one touch control unit 130. The touch
control unit 130 includes a detection electrode 132, an
induction electrode 134, and a conducting wire 136 con-
necting the detection electrode 132 and the induction elec-
trode 134.

The detection electrode 132 1s located outside a touch area
of the touchscreen 110, the induction electrode 134 1s
located 1n the touch area of the touchscreen 110, and the
induction electrode 134 1s coupled to at least one capaci-
tance node (not shown) on the touchscreen 110.

The controller 120 1s configured to obtain a capacitance
change parameter of the at least one capacitance node and a
capacitance change parameter of a node adjacent to the at
least one capacitance node, where the capacitance change

5

10

15

20

25

30

35

40

45

50

55

60

65

8

parameter indicates a capacitance change value of a corre-
sponding capacitance node during a period of time.

The controller 120 1s configured to detect, according to
the capacitance change parameter of the at least one capaci-
tance node and the capacitance change parameter of the
node adjacent to the at least one capacitance node, whether
the detection electrode 132 receives a touch operation.

The controller 120 1s configured to generate a touch event
used to 1indicate the touch operation when a detection result
1s that the detection electrode 132 receives the touch opera-
tion.

Both the detection electrode 132 and the induction elec-
trode 134 are made of a conducting material. A charge 1n the
detection electrode 132 1s transierred when a user performs
a touch operation on the detection electrode 132 outside the
touchscreen 110, and therefore a charge in the induction
clectrode 134 1s also transferred accordingly. A capacitance
change value of a capacitance node that 1s coupled to the
induction electrode 134 and that 1s on the touchscreen 110 1s
also caused to change when the charge 1in the induction
clectrode 134 1s transferred. The controller 120 connected to
the touchscreen 110 scans capacitance change values of all
capacitance nodes on the touchscreen 110, and when detect-
ing that a capacitance node coupled to an induction node
changes, the controller 120 may determine, according to a
capacitance change value of the capacitance node coupled to
the induction node, a capacitance change value of a capaci-
tance node adjacent to the capacitance node coupled to the
induction node, and locations of these capacitance nodes,
whether capacitance changes of these capacitance nodes are
capacitance changes caused by touching the detection elec-
trode 132 by the user or capacitance changes caused by
touching the touchscreen 110 by the user. If the controller
120 determines that the capacitance changes of these capaci-
tance nodes are capacitance changes caused by touching the
detection electrode 132 by the user, the controller 120
generates a touch event corresponding to a touch operation
performed by the user on the detection electrode 132 such
that the termunal 100 executes a corresponding control
operation according to the touch event.

It should be noted that, 1n this embodiment of the present
disclosure, a touch event generated when a first controller
detects that the user touches the detection electrode 132 1s
different from a touch event generated when the user per-
forms a touch operation on the touch area in which the
induction electrode 134 1s located, that 1s, the detection
clectrode 132 i1s an independent touch key, and has a
corresponding control instruction, which 1s 1wrrelevant to
content displayed 1n a touchscreen area 1n which the induc-
tion electrode 134 1s located.

In addition, the touch control unit 130 may be directly
disposed on the touchscreen 110 of the terminal 100, for
example, the touch control unit 130 may be disposed on an
upper surface or a lower surface of the touchscreen 110 or
inside the touchscreen 110, provided that the induction
clectrode 134 1n the touch control unit 130 1s insulated from
and coupled to a capacitance node on the touchscreen 110.

Alternatively, the touch control unit 130 may be disposed
on a screen protector covering an upper surface of the
touchscreen 110, for example, the touch control umt 130
may be disposed on an upper surface or a lower surface of
the screen protector or inside the screen protector, provided
that the induction electrode 134 1n the touch control unit 130
1s msulated from and coupled to a capacitance node on the
touchscreen 110.

In conclusion, according to the terminal 100 provided 1n
this embodiment of the present disclosure, a detection elec-
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trode 132 1s disposed outside a touch area of a touchscreen
110, an induction electrode 134 1s disposed in the touch area,
and the detection electrode 132 and the induction electrode
134 are connected using a conducting wire 136. When a user
operates the detection electrode 132, a capacitance change
value of a capacitance node coupled to the mduction elec-
trode 134 1s caused to change such that a controller can
detect, according to a capacitance change of the capacitance
node coupled to the induction electrode 134, whether the
detection electrode 132 receives a touch operation, and
generate a corresponding touch event when detecting that
the detection electrode 132 recerves the touch operation. An
existing capacitance node on the touchscreen 110 identifies
a touch operation performed by the user on the detection
clectrode 132 disposed outside the touchscreen 110, and the
terminal 100 1s controlled according to the touch operation.
This may further increase a quantity of keys of the terminal
100 and expand a control manner of the terminal 100 with
only a need to occupy quite small space and spend quite low
costs. Therefore, user experience 1s improved.

For further description of the foregoing terminal shown in
FI1G. 1, refer to FIG. 2. FIG. 2 shows a schematic structural
diagram of a terminal according to another embodiment of
the present disclosure. The terminal 200 may include a
touchscreen 210, a controller 220 connected to the touch-
screen 210, and at least one touch control unit 230, where the
touch control unit 230 includes a detection electrode 232, an
induction electrode 234, and a conducting wire 236 con-
necting the detection electrode 232 and the induction elec-
trode 234.

The detection electrode 232 1s located outside a touch area
of the touchscreen 210, the induction electrode 234 1s
located 1n the touch area of the touchscreen 210, and the
induction electrode 234 1s coupled to at least one capaci-
tance node (not shown) on the touchscreen 210.

The controller 220 1s configured to obtain a capacitance
change parameter of the at least one capacitance node and a
capacitance change parameter of a node adjacent to the at
least one capacitance node, where the capacitance change
parameter indicates a capacitance change value of a corre-
sponding capacitance node during a period of time.

The controller 220 1s configured to detect, according to
the capacitance change parameter of the at least one capaci-
tance node and the capacitance change parameter of the
node adjacent to the at least one capacitance node, whether
the detection electrode 232 receives a touch operation.

The controller 220 1s configured to generate a touch event
used to indicate the touch operation when a detection result
1s that the detection electrode 232 receives the touch opera-
tion.

Both the detection electrode 232 and the imduction elec-
trode 234 are made of a conducting material. When a user
performs a touch operation on the detection electrode 232
outside the touchscreen 210, a charge in the detection
clectrode 232 1s transferred, and therefore a charge in the
induction electrode 234 1s also transferred accordingly.
When the charge 1n the induction electrode 234 is trans-
ferred, a capacitance change value of a capacitance node that
1s coupled to the imnduction electrode 234 and that 1s on the
touchscreen 210 1s also caused to change. The controller 220
connected to the touchscreen 210 scans capacitance change
values of all capacitance nodes on the touchscreen 210, and
when detecting that a capacitance node coupled to an
induction node changes, the controller 220 may determine,
according to a capacitance change value of the capacitance
node coupled to the induction node, a capacitance change
value of a capacitance node adjacent to the capacitance node
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coupled to the induction node, and locations of these capaci-
tance nodes, whether capacitance changes of these capaci-
tance nodes are capacitance changes caused by touching the
detection electrode 232 by the user or capacitance changes
caused by touching the touchscreen by the user. If the
controller 220 determines that the capacitance changes of
these capacitance nodes are capacitance changes caused by
touching the detection electrode 232 by the user, the con-
troller 220 generates a touch event corresponding to a touch
operation performed by the user on the detection electrode
232 such that the terminal 200 executes a corresponding
control operation according to the touch event.

It should be noted that, 1n this embodiment of the present
disclosure, a touch event generated when a first controller
detects that the user touches the detection electrode 232 1s
different from a touch event generated when the user per-
forms a touch operation on the touch area in which the
induction electrode 234 1s located, that 1s, the detection
clectrode 232 1s an independent touch key, and has a
corresponding control instruction, which 1s irrelevant to
content displayed 1n a touchscreen area 1n which the induc-
tion electrode 234 1s located.

In addition, the touch control unit 230 may be directly
disposed on the touchscreen 210 of the terminal 200, for
example, the touch control unit 230 may be disposed on an
upper surface or a lower surface of the touchscreen 210 or
inside the touchscreen 210, provided that the induction
clectrode 234 1n the touch control unit 230 1s insulated from
and coupled to a capacitance node on the touchscreen 210.

Alternatively, the touch control unit 230 may be disposed
on a screen protector covering an upper surface of the
touchscreen 210, for example, the touch control unit 230
may be disposed on an upper surface or a lower surface of
the screen protector or inside the screen protector, provided
that the induction electrode 234 1n the touch control unit 230
1s msulated from and coupled to a capacitance node on the
touchscreen 210.

Optionally, the controller 220 1s configured to detect
whether a capacitance change value included 1n the capaci-
tance change parameter of the at least one capacitance node
1s greater than a first preset threshold, and detect whether a
capacitance change value included 1n the capacitance change
parameter of the node adjacent to the at least one capacitance
node 1s less than or equal to the first preset threshold.

The controller 220 1s configured to determine that the
detection electrode 232 recerves the touch operation when
the capacitance change value included in the capacitance
change parameter of the at least one capacitance node 1s
greater than the first preset threshold, and the capacitance
change value included 1n the capacitance change parameter
of the node adjacent to the at least one capacitance node 1s
less than or equal to the first preset threshold.

Further, before determining that the detection electrode
232 receives the touch operation, the controller 220 1is
configured to detect whether capacitance change values
included 1n capacitance change parameters of capacitance
nodes that are separately coupled to N induction sub-
clectrodes (not shown) are 1n a preset proportion.

The controller 220 1s configured to execute the step of
determining that the detection electrode 232 receives the
touch operation when the capacitance change values
included 1n the capacitance change parameters of the capaci-
tance nodes that are separately coupled to the N induction
sub-¢lectrodes are 1n the preset proportion, where the mnduc-
tion electrode 234 includes the N induction sub-electrodes,
the N induction sub-electrodes are insulated from each other,
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the capacitance nodes that are separately coupled to the N
induction sub-electrodes are not adjacent to each other, and
N 1s an integer and N=z2.

For example, when detecting that a capacitance change
value of a capacitance node coupled to the mduction elec-
trode 234 1s relatively large, and that a capacitance change
value of another node adjacent to the capacitance node 1s
relatively small, the controller 220 may consider that a
capacitance change of the capacitance node coupled to the

induction electrode 234 1s caused by a charge transier in the
induction electrode 234, and therefore can determine that the
detection electrode 232 connected to the induction electrode
234 receives a touch operation of the user.

In an actual application, when the user performs a touch
operation on the touchscreen 200, and a touch area only
includes a capacitance node coupled to the induction elec-
trode 234, the controller 220 may incorrectly consider that
the detection electrode 232 receives a user operation,
thereby causing erroneous detection. For the purpose of
reducing a possibility of erroneous detection of the control-
ler 220 and further improving detection accuracy, the induc-
tion electrode 234 may be divided into N parts, where each
part 1s separately connected to the same detection electrode
232 using a conducting wire 236, all the parts are separately
coupled to different capacitance nodes, and these capaci-
tance nodes are not adjacent to each other. When detecting
that capacitance change values of the capacitance nodes
coupled to the N parts of the induction electrode 234 meet
a condition, and that capacitance change values of other
capacitance nodes adjacent to these capacitance nodes do
not meet the condition, the controller 220 can determine that
capacitance changes of the capacitance nodes coupled to the
N parts of the induction electrode 234 are capacitance
changes caused by a touch operation performed on the
detection electrode 232 by the user, 1instead of being caused
by a touch operation performed on these capacitance nodes
on the touchscreen 210 by the user.

Referring to a schematic diagram of a capacitance change
value shown 1n FIG. 3, the induction electrode 234 includes
three mnduction sub-electrodes, and capacitance change val-
ues corresponding to capacitance nodes coupled to three
induction sub-nodes are values shown 1n dashed circles 1n
FIG. 3. A first preset value set by the terminal 1s 20. After
acquiring capacitance change values of all capacitance
nodes, the controller 220 detects that all the capacitance
change values of the capacitance nodes separately coupled
to the three induction sub-electrodes exceed 20, and that
none of capacitance change values of other capacitance
nodes adjacent to these three capacitance nodes exceeds 20,
and therefore can determine that the user performs a touch
operation on the detection electrode 232 corresponding to
the induction electrode 234.

Further, a capacitance change value that 1s of a capaci-
tance node and that 1s caused by the induction electrode 234
1s determined by area sizes of the induction electrode 234
and the detection electrode 232 and impedance between the
induction electrode 234 and the detection electrode 232.
When the touch control unit 230 1s being set, area sizes of
all the induction sub-electrodes and the detection electrode
232 that are 1n the touch control unit 230 and impedance of
the conducting wire 236 may be set to fixed values such that
when the user performs a touch operation on the detection
clectrode 232, capacitance change values of capacitance
nodes coupled to all the induction sub-electrodes accord
with a predetermined proportion. Therefore, detection accu-
racy 1s further improved.
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Referring to the schematic diagram of a capacitance
change value shown 1n FIG. 3, after acquiring the capaci-
tance change values of all the capacitance nodes, the con-
troller 220 detects that the capacitance change values of the
capacitance nodes separately coupled to the three induction
sub-¢lectrodes are separately 50, 45, and 40, which accords
with a preset proportion 10:9:8, and that none of the capaci-
tance change values of the other capacitance nodes adjacent
to these three capacitance nodes exceeds 20, and therefore
can determine that the user performs a touch operation on
the detection electrode 232 corresponding to the induction
clectrode 234.

Optionally, the controller 220 1s configured to detect
whether a capacitance change value included 1n the capaci-
tance change parameter of the at least one capacitance node
accords with a predetermined value, where the predeter-
mined value 1s different from a capacitance change value of
the at least one capacitance node when the at least one
capacitance node receives a touch operation.

The controller 220 1s configured to detect whether a
capacitance change value included 1n the capacitance change
parameter of the node adjacent to the at least one capacitance
node 1s less than or equal to a second preset threshold.

The controller 220 1s configured to determine that the
detection electrode 232 recerves the touch operation when
the capacitance change value included in the capacitance
change parameter of the at least one capacitance node
accords with the predetermined value, and the capacitance
change value included 1n the capacitance change parameter
of the node adjacent to the at least one capacitance node 1s
less than or equal to the second preset threshold.

A capacitance change value of a capacitance node 1s
relatively fixed when the user uses a finger to perform a

touch operation on the touchscreen 210, and the area sizes
of all the induction sub-electrodes and the detection elec-
trode 232 that are in the touch control unit 230 and the
impedance of the conducting wire 236 may be set to fixed
values. Theretfore, when the user performs a touch operation
on the detection electrode 232, a capacitance change value
ol a capacitance node coupled to the induction electrode 234
1s different from a capacitance change value of the capaci-
tance node when the user performs a touch operation on the
touch area on the touchscreen 210, thereby achieving an
ellect of distinguishing between an operation performed on
the touch area by the user and an operation performed on the
detection electrode 232 by the user.

For example, 11 a capacitance change value of a capaci-
tance node 1s 100 when the user uses a finger to perform a
touch operation on the touchscreen 210, the area sizes of all
the induction sub-electrodes and the detection electrode 232
that are 1n the touch control unit 230 and the impedance of
the conducting wire 236 may be set to fixed values such that
when the user performs a touch operation on the detection
clectrode 232, a capacitance change value of a capacitance
node coupled to the induction electrode 234 1s 50. When
detecting that the capacitance change value of the capaci-
tance node coupled to the induction electrode 234 1s
approximately 50, and that a capacitance change value of an
adjacent capacitance node 1s below 20, the controller 220
can determine that the user performs a touch operation on
the detection electrode 232.

In conclusion, according to the terminal 200 provided 1n
this embodiment of the present disclosure, a detection elec-
trode 232 1s disposed outside a touch area of a touchscreen
210, an 1nduction electrode 234 1s disposed in the touch area,
and the detection electrode 232 and the induction electrode
234 are connected using a conducting wire 236. When a user
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operates the detection electrode 232, a capacitance change
value of a capacitance node coupled to the induction elec-
trode 234 1s caused to change such that a controller 220 can
detect, according to a capacitance change of the capacitance
node coupled to the induction electrode 234, whether the
detection electrode 232 receives a touch operation, and
generate a corresponding touch event when detecting that
the detection electrode 232 recerves the touch operation. An
existing capacitance node on the touchscreen 210 1dentifies
a touch operation performed by the user on the detection
clectrode 232 disposed outside the touchscreen 210, and the
terminal 200 1s controlled according to the touch operation.
This may further increase a quantity of keys of the terminal
200 and expand a control manner of the terminal 200 with
only a need to occupy quite small space and spend quite low
costs. Therefore, user experience 1s improved.

Further, according to the terminal 200 provided in this
embodiment of the present disclosure, the induction elec-
trode 234 1s divided into N induction sub-electrodes, where
the N induction sub-electrodes are insulated from each other,
and capacitance nodes that are separately coupled to the N
induction sub-electrodes are not adjacent to each other.
When detecting that capacitance change values of all capaci-
tance nodes corresponding to the N induction sub-electrodes
meet a condition, and that capacitance change values of
other adjacent capacitance nodes do not meet the condition,
the controller 220 determines that the user performs a touch
operation on the detection electrode 232. Therefore, a
misoperation 1s reduced, and detection accuracy 1s further
improved.

In addition, according to the terminal 200 provided in this
embodiment of the present disclosure, when the detection
clectrode 232 receives a touch operation, the capacitance
change values of the capacitance nodes separately corre-
sponding to the N induction sub-electrodes are set to be 1n
a preset proportion. Therefore, a misoperation 1s reduced,
and the detection accuracy is further improved.

Referring to FIG. 4, FIG. 4 shows a schematic structural
diagram of a touch control unit according to an embodiment
of the present disclosure. The touch control umt 330 is
applied to a terminal 300 including a touchscreen 310 and a
controller 320, for example, the terminal 300 may be the
terminal 100 shown 1n FIG. 1 or the terminal 200 shown in
FI1G. 2, and the touch control unit 330 includes a detection
clectrode 332, an induction electrode 334, and a conducting
wire 336 connecting the detection electrode 332 and the
induction electrode 334.

The detection electrode 332 1s located outside a touch area
of the touchscreen 310, the induction electrode 334 1s
located 1n the touch area of the touchscreen 310, and the
induction electrode 334 1s coupled to at least one capaci-
tance node (not shown) on the touchscreen 310 such that
when detecting, according to a capacitance change param-
cter of the at least one capacitance node and a capacitance
change parameter ol a node adjacent to the at least one
capacitance node, that the detection electrode 332 receives
a touch operation, the controller 320 1n the terminal 300
generates a touch event used to indicate the touch operation,
where the capacitance change parameter indicates a capaci-
tance change value of a corresponding capacitance node
during a period of time.

Both the detection electrode 332 and the induction elec-
trode 334 are made of a conducting material. When a user
performs a touch operation on the detection electrode 332
outside the touchscreen 310, a charge in the detection
clectrode 332 is transferred, and therefore a charge 1n the
induction electrode 334 1s also transierred accordingly.
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When the charge 1n the induction electrode 334 is trans-
ferred, a capacitance change value of a capacitance node that
1s coupled to the induction electrode 334 and that 1s on the
touchscreen 310 1s also caused to change. The controller 320
connected to the touchscreen 310 scans capacitance change
values of all capacitance nodes on the touchscreen 310, and
when detecting that a capacitance node coupled to an
induction node 334 changes, the controller 320 may deter-
mine, according to a capacitance change value of the capaci-
tance node coupled to the induction node 334, a capacitance
change value of a capacitance node adjacent to the capaci-
tance node coupled to the induction node 334, and locations
of these capacitance nodes, whether capacitance changes of
these capacitance nodes are capacitance changes caused by
touching the detection electrode 332 by the user or capaci-
tance changes caused by touching the touchscreen 310 by
the user. It the controller 320 determines that the capacitance
changes of these capacitance nodes are capacitance changes
caused by touching the detection electrode 332 by the user,
the controller 320 generates a touch event corresponding to
a touch operation performed by the user on the detection
clectrode 332 such that the terminal 300 executes a corre-
sponding control operation according to the touch event.

In conclusion, according to the touch control unit 330
provided in this embodiment of the present disclosure, a
detection electrode 332 1s disposed outside a touch area of
a touchscreen 310 of a terminal 300, an induction electrode
334 1s disposed 1n the touch area, and the detection electrode
332 and the induction electrode 334 are connected using a
conducting wire 336. When a user operates the detection
clectrode 332, a capacitance change value of a capacitance
node coupled to the induction electrode 334 1s caused to
change such that a controller 320 can detect, according to a
capacitance change of the capacitance node coupled to the
induction electrode 334, whether the detection electrode 332
receives a touch operation, and generate a corresponding
touch event when detecting that the detection electrode 332
receives the touch operation. An existing capacitance node
on the touchscreen 310 i1dentifies a touch operation per-
formed by the user on the detection electrode 332 disposed
outside the touchscreen 310, and the terminal 300 1s con-
trolled according to the touch operation. This may further
increase a quantity of keys of the terminal 300 and expand
a control manner of the terminal 300 with only a need to
occupy quite small space and spend quite low costs. There-
fore, user experience 1s improved.

For further description of the foregoing touch control unit
330 shown in FIG. 4, refter to FIG. 5. FIG. 5§ shows a
schematic structural diagram of a touch control unit accord-
ing to another embodiment of the present disclosure. The
touch control unit 330 1s applied to a terminal 300 including
a touchscreen 310 and a controller 320, for example, the
terminal 300 may be the terminal 100 shown 1n FIG. 1 or the
terminal 200 shown 1n FIG. 2, and the touch control unit 33
includes a detection electrode 332, an induction electrode
334, and a conducting wire 336 connecting the detection
clectrode 332 and the induction electrode 334.

The detection electrode 332 i1s located outside a touch area
of the touchscreen 310 of the terminal 300, the induction
clectrode 334 1s located 1n the touch area of the touchscreen
310, and the induction electrode 334 1s coupled to at least
one capacitance node on the touchscreen 310 such that when
detecting, according to a capacitance change parameter of
the at least one capacitance node and a capacitance change
parameter of a node adjacent to the at least one capacitance
node, that the detection electrode 332 receives a touch
operation, the controller 320 1n the terminal 300 generates a
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touch event used to indicate the touch operation, where the
capacitance change parameter indicates a capacitance
change value of a corresponding capacitance node during a
period of time.

The controller 320 1s configured to obtain the capacitance
change parameter of the at least one capacitance node and
the capacitance change parameter of the node adjacent to the
at least one capacitance node, where the capacitance change
parameter indicates a capacitance change value of a corre-
sponding capacitance node during a period of time.

The controller 320 1s configured to detect, according to
the capacitance change parameter of the at least one capaci-
tance node and the capacitance change parameter of the
node adjacent to the at least one capacitance node, whether
the detection electrode 332 receives a touch operation.

The controller 320 1s configured to generate a touch event
used to indicate the touch operation when a detection result
1s that the detection electrode recerves the touch operation.

Both the detection electrode 332 and the imnduction elec-
trode 334 are made of a conducting material. When a user
performs a touch operation on the detection electrode 332
outside the touchscreen 310, a charge i1n the detection
clectrode 332 is transferred, and therefore a charge 1n the
induction electrode 334 1s also transierred accordingly.
When the charge 1n the induction electrode 334 is trans-
terred, a capacitance change value of a capacitance node that
1s coupled to the induction electrode 334 and that 1s on the
touchscreen 310 1s also caused to change. The controller 320
connected to the touchscreen 310 scans capacitance change
values of all capacitance nodes on the touchscreen 310, and
the controller 320 may determine, according to a capacitance
change value of the capacitance node coupled to the induc-
tion node 334, a capacitance change value of a capacitance
node adjacent to the capacitance node coupled to the induc-
tion node 334, and locations of these capacitance nodes,
whether capacitance changes of these capacitance nodes are
capacitance changes caused by touching the detection elec-
trode 332 by the user or capacitance changes caused by
touching the touchscreen 310 by the user when detecting
that a capacitance node coupled to an induction node 334
changes. If the controller 320 determines that the capaci-
tance changes of these capacitance nodes are capacitance
changes caused by touching the detection electrode 332 by
the user, the controller 320 generates a touch event corre-

sponding to a touch operation performed by the user on the
detection electrode 332 such that the terminal 300 executes
a corresponding control operation according to the touch
event.

It should be noted that, the touch control unit 330 may be
directly disposed on the touchscreen 310 of the terminal, for
example, the touch control umit 330 may be disposed on an
upper surface or a lower surface of the touchscreen 310 or
inside the touchscreen 310, provided that the induction
clectrode 334 1n the touch control unit 330 1s insulated from
and coupled to a capacitance node on the touchscreen 310.

Alternatively, the touch control unit 330 may be directly
disposed on a screen protector covering an upper surface of
the touchscreen 310, for example, the touch control unit 330
may be disposed on an upper surface or a lower surface of
the screen protector or inside the screen protector, provided
that the induction electrode 334 1n the touch control unit 330
1s msulated from and coupled to a capacitance node on the
touchscreen 310.

The induction electrode 334 includes N induction sub-
electrodes 3342, the N induction sub-electrodes 3342 are
insulated from each other, capacitance nodes that are sepa-
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rately coupled to the N induction sub-electrodes 3342 are
not adjacent to each other, and N 1s an integer and N=2.

The controller 320 1s configured to detect whether a
capacitance change value included 1n the capacitance change
parameter of the at least one capacitance node 1s greater than
a first preset threshold, and detect whether a capacitance
change value included 1n the capacitance change parameter
of the node adjacent to the at least one capacitance node 1s
less than or equal to the first preset threshold.

The controller 320 1s configured to determine that the
detection electrode 332 recerves the touch operation when
the capacitance change value included in the capacitance
change parameter of the at least one capacitance node 1s
greater than the first preset threshold, and the capacitance
change value included in the capacitance change parameter
ol the node adjacent to the at least one capacitance node 1s
less than or equal to the first preset threshold.

The detection electrode 332 1s a single electrode, and the
N 1nduction sub-electrodes 3342 are separately connected to
the detection electrode 332 using the conducting wire 336.

For example, when detecting that a capacitance change
value of a capacitance node coupled to the induction elec-
trode 1s relatively large, and that a capacitance change value
of another node adjacent to the capacitance node 1s relatively
small, the controller 320 may consider that a capacitance
change of the capacitance node coupled to the induction
clectrode 334 1s caused by a charge transfer 1n the induction
electrode 334, and therefore can determine that the detection
clectrode 332 connected to the induction electrode 334
receives a touch operation of the user.

In an actual application, when the user performs a touch
operation on the touchscreen 310, and a touch area only
includes a capacitance node coupled to the induction elec-
trode 334, the controller 320 may incorrectly consider that
the detection electrode 332 receives a user operation,
thereby causing erroneous detection. For the purpose of
reducing a possibility of erroneous detection of the control-
ler 320 and further improving detection accuracy, the induc-
tion electrode 334 may be divided into N parts, where each
part 1s separately connected to the same detection electrode
332 using a conducting wire 336, all the parts are separately
coupled to different capacitance nodes, and these capaci-
tance nodes are not adjacent to each other. When detecting
that capacitance change values of the capacitance nodes
coupled to the N parts of the induction electrode meet a
condition, and that capacitance change values of other
capacitance nodes adjacent to these capacitance nodes do
not meet the condition, the controller 320 can determine that
capacitance changes of the capacitance nodes coupled to the
N parts of the induction electrode 334 are capacitance
changes caused by a touch operation performed on the
detection electrode 332 by the user, mstead of being caused
by a touch operation performed on these capacitance nodes
on the touchscreen 310 by the user.

Referring to a schematic diagram of a capacitance change
value shown 1n FIG. 3, the induction electrode 334 includes
three induction sub-electrodes 3342, and a first preset value
set by the terminal 1s 20. After acquiring capacitance change
values of all capacitance nodes, the controller 320 detects
that all capacitance change values of capacitance nodes
separately coupled to the three induction sub-electrodes
3342 exceed 20, and that none of capacitance change values
ol other capacitance nodes adjacent to these three capaci-
tance nodes exceeds 20, and therefore can determine that the
user performs a touch operation on the detection electrode
332 corresponding to the induction electrode 334.




US 10,175,840 B2

17

Further, when the detection electrode 332 receives a touch
operation, capacitance change parameters ol capacitance
nodes separately corresponding to the N induction sub-
clectrodes 3342 are 1n a preset proportion.

The controller 320 1s configured to detect whether capaci-
tance change values mcluded 1n capacitance change param-
cters of the capacitance nodes that are separately coupled to
the N induction sub-electrodes 3342 are 1n a preset propor-
tion before determining that the detection electrode 332
receives the touch operation, and determine that the detec-
tion electrode 332 receives the touch operation when the
capacitance change values included in the capacitance
change parameters of the capacitance nodes that are sepa-
rately coupled to the N induction sub-electrodes 3342 are in
the preset proportion.

A capacitance change value that 1s of a capacitance node
and that 1s caused by the induction electrode 334 is deter-
mined by area sizes of the induction electrode 334 and the
detection electrode 332 and impedance between the induc-
tion electrode 334 and the detection electrode 332. When the
touch control unit 330 1s being set, area sizes of all the
induction sub-electrodes 3342 and the detection electrode
332 that are in the touch control unit 330 and impedance of
the conducting wire 336 may be set to fixed values such that
when the user performs a touch operation on the detection
clectrode 332, capacitance change values of capacitance
nodes coupled to all the induction sub-electrodes 3342
accord with a predetermined proportion. Therefore, detec-
tion accuracy 1s further improved.

Referring to the schematic diagram of a capacitance
change value shown 1n FIG. 3, after acquiring the capaci-
tance change values of all the capacitance nodes, the con-
troller 320 detects that the capacitance change values of the
capacitance nodes separately coupled to the three induction
sub-electrodes 3342 are separately 50, 45, and 40, which
accords with a preset proportion 10:9:8, and that none of the
capacitance change values of the other capacitance nodes
adjacent to these three capacitance nodes exceeds 20, and
therefore can determine that the user performs a touch
operation on the detection electrode 332 corresponding to
the induction electrode 334.

Optionally, when the detection electrode 332 receives a
touch operation, the capacitance change value of the at least
one capacitance node accords with a predetermined value,
where the predetermined value 1s different from a capaci-
tance change value of the at least one capacitance node when
the at least one capacitance node receives a touch operation.

A capacitance change value of a capacitance node 1s
relatively fixed when the user uses a finger to perform a
touch operation on the touchscreen 310, and the area sizes
of all the induction sub-electrodes 3342 and the detection
clectrode 332 that are 1n the touch control unit 330 and the
impedance of the conducting wire 336 may be set to fixed
values. Therefore, when the user performs a touch operation
on the detection electrode 332, a capacitance change value
ol a capacitance node coupled to the induction electrode 334
1s different from a capacitance change value of the capaci-
tance node when the user performs a touch operation on the
touch area on the touchscreen 310, thereby achieving an
ellect of distinguishing between an operation performed on
the touch area by the user and an operation performed on the
detection electrode 332 by the user.

For example, 1I a capacitance change value of a capaci-
tance node 1s 100 when the user uses a finger to perform a
touch operation on the touchscreen 310, the area sizes of all
the induction sub-electrodes 3342 and the detection elec-
trode 332 that are in the touch control unit 330 and the
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impedance of the conducting wire 336 may be set to fixed
values such that when the user performs a touch operation on
the detection electrode 332, a capacitance change value of a
capacitance node coupled to the induction electrode 334 1s
50. When detecting that the capacitance change value of the
capacitance node coupled to the induction electrode 334 1s
approximately 50, and that a capacitance change value of an
adjacent capacitance node 1s below 20, the controller 320
can determine that the user performs a touch operation on
the detection electrode 332.

In conclusion, according to the touch control unit 330
provided 1n this embodiment of the present disclosure, a
detection electrode 332 1s disposed outside a touch area of
a touchscreen 310 of a terminal 300, an induction electrode
334 1s disposed 1n the touch area, and the detection electrode
332 and the induction electrode 334 are connected using a
conducting wire 336. When a user operates the detection
clectrode 332, a capacitance change value of a capacitance
node coupled to the induction electrode 334 1s caused to
change such that a controller 320 can detect, according to a
capacitance change of the capacitance node coupled to the
induction electrode 334, whether the detection electrode 332
receives a touch operation, and generate a corresponding
touch event when detecting that the detection electrode 332
receives the touch operation. An existing capacitance node
on the touchscreen 310 identifies a touch operation per-
formed by the user on the detection electrode 332 disposed
outside the touchscreen 310, and the terminal 300 1s con-
trolled according to the touch operation. This may further
increase a quantity of keys of the terminal 300 and expand
a control manner of the terminal 300 with only a need to
occupy quite small space and spend quite low costs. There-
fore, user experience 1s improved.

Further, according to the touch control unit 330 provided
in this embodiment of the present disclosure, the induction
clectrode 334 1s divided into N induction sub-electrodes
3342, where the N induction sub-electrodes 3342 are insu-
lated from each other, and capacitance nodes that are sepa-
rately coupled to the N induction sub-electrodes 3342 are
not adjacent to each other. When detecting that capacitance
change values of all capacitance nodes corresponding to the
N induction sub-electrodes 3342 meet a condition, and that
capacitance change values of other adjacent capacitance
nodes do not meet the condition, the controller 320 deter-
mines that the user performs a touch operation on the
detection electrode 332. Therefore, a misoperation 1s
reduced, and detection accuracy 1s further improved.

In addition, according to the touch control unit 330
provided 1n this embodiment of the present disclosure, when
the detection electrode 332 receives a touch operation, the
capacitance change values of the capacitance nodes sepa-
rately corresponding to the N induction sub-electrodes 3342
are set to be 1n a preset proportion. Therefore, a misoperation
1s reduced, and the detection accuracy 1s further improved.

For further description of the foregoing touch control unit
shown 330 in FIG. 4, reter to FIG. 6. FIG. 6 shows a
schematic structural diagram of a touch control unit accord-
ing to still another embodiment of the present disclosure.
The touch control unit 330 1s applied to a terminal 300
including a touchscreen 310 and a controller 320, for

example, the terminal 300 may be the terminal 100 shown
in FIG. 1 or the terminal 200 shown 1n FIG. 2, and the touch

control unit 330 includes a detection electrode 332, an
induction electrode 334, and a conducting wire 336 con-
necting the detection electrode 332 and the imduction elec-

trode 334.
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The detection electrode 332 1s located outside a touch area
of the touchscreen 310 of the terminal 300, the induction
clectrode 334 1s located 1n the touch area of the touchscreen
310, and the induction electrode 334 1s coupled to at least
one capacitance node on the touchscreen 310 such that when
detecting, according to a capacitance change parameter of
the at least one capacitance node and a capacitance change
parameter of a node adjacent to the at least one capacitance
node, that the detection electrode 332 receives a touch
operation, the controller 320 1n the terminal 300 generates a
touch event used to indicate the touch operation, where the
capacitance change parameter indicates a capacitance
change value of a corresponding capacitance node during a
period of time.

The controller 320 1s configured to obtain the capacitance
change parameter of the at least one capacitance node and
the capacitance change parameter of the node adjacent to the
at least one capacitance node, where the capacitance change
parameter indicates a capacitance change value of a corre-
sponding capacitance node during a period of time.

The controller 320 1s configured to detect, according to
the capacitance change parameter of the at least one capaci-
tance node and the capacitance change parameter of the
node adjacent to the at least one capacitance node, whether
the detection electrode 332 receives a touch operation.

The controller 320 1s configured to generate a touch event
used to idicate the touch operation when a detection result
1s that the detection electrode 332 receives the touch opera-
tion.

Both the detection electrode 332 and the induction elec-
trode 334 are made of a conducting material. When a user
performs a touch operation on the detection electrode 332
outside the touchscreen 310, a charge i1n the detection
clectrode 332 is transferred, and therefore a charge 1n the
induction electrode 334 1s also transterred accordingly.
When the charge in the induction electrode 334 1s trans-
terred, a capacitance change value of a capacitance node that
1s coupled to the imnduction electrode 334 and that 1s on the
touchscreen 310 1s also caused to change. The controller 320
connected to the touchscreen 310 scans capacitance change
values of all capacitance nodes on the touchscreen 310, and
when detecting that a capacitance node coupled to an
induction node changes, the controller 320 may determine,
according to a capacitance change value of the capacitance
node coupled to the induction node, a capacitance change
value of a capacitance node adjacent to the capacitance node
coupled to the induction node, and locations of these capaci-
tance nodes, whether capacitance changes of these capaci-
tance nodes are capacitance changes caused by touching the
detection electrode 332 by the user or capacitance changes
caused by touching the touchscreen 310 by the user. If the
controller 320 determines that the capacitance changes of
these capacitance nodes are capacitance changes caused by
touching the detection electrode 332 by the user, the con-
troller 320 generates a touch event corresponding to a touch
operation performed by the user on the detection electrode
332 such that the terminal 300 executes a corresponding
control operation according to the touch event.

It should be noted that, the touch control unit 330 may be
directly disposed on the touchscreen 310 of the terminal 300,
for example, the touch control unit 330 may be disposed on
an upper surface or a lower surface of the touchscreen 310
or inside the touchscreen 310, provided that the induction
clectrode 334 1n the touch control unit 330 1s insulated from
and coupled to a capacitance node on the touchscreen 310.

Alternatively, the touch control unit 330 may be directly
disposed on a screen protector covering an upper surface of
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the touchscreen 310, for example, the touch control unit 330
may be disposed on an upper surface or a lower surface of
the screen protector or inside the screen protector, provided
that the induction electrode 334 1n the touch control unit 330
1s msulated from and coupled to a capacitance node on the
touchscreen 310.

The 1nduction electrode 334 includes N induction sub-
electrodes 3342, the N induction sub-electrodes 3342 are
insulated from each other, capacitance nodes that are sepa-
rately coupled to the N induction sub-electrodes 3342 are
not adjacent to each other, and N 1s an integer and N=z2.

The controller 320 1s configured to detect whether a
capacitance change value included 1n the capacitance change
parameter of the at least one capacitance node 1s greater than
a first preset threshold, and detect whether a capacitance
change value included 1n the capacitance change parameter
of the node adjacent to the at least one capacitance node 1s
less than or equal to the first preset threshold.

The controller 320 1s configured to determine that the
detection electrode 332 recerves the touch operation when
the capacitance change value included in the capacitance
change parameter of the at least one capacitance node 1s
greater than the first preset threshold, and the capacitance
change value 1included 1n the capacitance change parameter
of the node adjacent to the at least one capacitance node 1s
less than or equal to the first preset threshold.

For example, when detecting that a capacitance change
value of a capacitance node coupled to the induction elec-
trode 334 i1s relatively large, and that a capacitance change
value of another node adjacent to the capacitance node 1s
relatively small, the controller 320 may consider that a
capacitance change of the capacitance node coupled to the
induction electrode 334 is caused by a charge transfer in the
induction electrode 334, and therefore can determine that the
detection electrode 332 connected to the induction electrode
334 receives a touch operation of the user.

In an actual application, when the user performs a touch
operation on the touchscreen 310, and a touch area only
includes a capacitance node coupled to the induction elec-
trode 334, the controller 320 may incorrectly consider that
the detection electrode 332 receives a user operation,
thereby causing erroneous detection. For the purpose of
reducing a possibility of erroneous detection of the control-
ler 320 and further improving detection accuracy, the induc-
tion electrode 334 may be divided into N parts, where all the
parts are coupled to different capacitance nodes, and these
capacitance nodes are not adjacent to each other. When
detecting that capacitance change values of the capacitance
nodes coupled to the N parts of the induction electrode 334
meet a condition, and that capacitance change values of
other capacitance nodes adjacent to these capacitance nodes
do not meet the condition, the controller 320 can determine
that capacitance changes of the capacitance nodes coupled to
the N parts of the induction electrode 334 are capacitance
changes caused by a touch operation performed on the
detection electrode 332 by the user, instead of being caused
by a touch operation performed on these capacitance nodes
on the touchscreen 310 by the user.

Referring to a schematic diagram of a capacitance change
value shown 1n FIG. 3, the induction electrode 334 includes
three induction sub-electrodes 3342, and a first preset value
set by the terminal 1s 20. After acquiring capacitance change
values of all capacitance nodes, the controller 320 detects
that all capacitance change values of capacitance nodes
separately coupled to the three induction sub-electrodes
3342 exceed 20, and that none of capacitance change values
ol other capacitance nodes adjacent to these three capaci-
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tance nodes exceeds 20, and therefore can determine that the
user performs a touch operation on the detection electrode
332 corresponding to the induction electrode 334.

Further, when the detection electrode 332 receives a touch
operation, capacitance change parameters ol capacitance
nodes separately corresponding to the N induction sub-
clectrodes 3342 are 1n a preset proportion.

The controller 320 1s configured to detect whether capaci-
tance change values mncluded 1n capacitance change param-
cters of the capacitance nodes that are separately coupled to
the N induction sub-electrodes 3342 are 1n a preset propor-
tion before determining that the detection electrode 332
receives the touch operation, and determine that the detec-
tion electrode 332 receives the touch operation when the
capacitance change values included in the capacitance
change parameters of the capacitance nodes that are sepa-
rately coupled to the N induction sub-electrodes 3342 are in
the preset proportion.

A capacitance change value that 1s of a capacitance node
and that 1s caused by the induction electrode 334 is deter-
mined by area sizes of the induction electrode 334 and the
detection electrode 332 and impedance between the induc-
tion electrode 334 and the detection electrode 334. When the
touch control unit 330 1s being set, area sizes of all the
induction sub-electrodes 3342 and the detection electrode
332 that are 1n the touch control unit 330 and impedance of
the conducting wire 336 may be set to fixed values such that
when the user performs a touch operation on the detection
clectrode 332, capacitance change values of capacitance
nodes coupled to all the induction sub-electrodes 3342
accord with a predetermined proportion. Therefore, detec-
tion accuracy 1s further improved.

Referring to the schematic diagram of a capacitance
change value shown 1n FIG. 3, after acquiring the capaci-
tance change values of all the capacitance nodes, the con-
troller 320 detects that the capacitance change values of the
capacitance nodes separately coupled to the three induction
sub-electrodes 3342 are separately 50, 45, and 40, which
accords with a preset proportion 10:9:8, and that none of the
capacitance change values of the other capacitance nodes
adjacent to these three capacitance nodes exceeds 20, and
therefore can determine that the user performs a touch
operation on the detection electrode 332 corresponding to
the induction electrode 334.

Further, the detection electrode 332 includes N detection
sub-electrodes 3322, where the N detection sub-electrodes
3322 are insulated from each other, and the N detection
sub-electrodes 3322 are connected to the N induction sub-
clectrodes 3342 1n a one-to-one correspondence manner
using the conducting wire 336.

In FIG. 6, when the user performs a touch operation on the
touchscreen 310, and a capacitance change value of a
capacitance node coupled to an induction sub-electrode
3342 is caused to change, a charge of the induction sub-
clectrode 3342 1s also transierred accordingly under a cou-
pling eflect. If all induction sub-electrodes 3342 are con-
nected to the same detection electrode 332, charges of other
induction sub-electrodes 3342 are transferred therewith,
which causes capacitance change values of capacitance
nodes coupled to all the other induction sub-electrodes 3342
to change, thereby causing erroncous detection. For the
purpose ol avoiding this situation, the detection electrode
332 may also be disposed as N detection sub-electrodes
3322 that are insulated from each other, where each detec-
tion sub-electrode 3322 1s correspondingly connected to one
induction sub-electrode 3342 such that even though a charge
of an induction sub-electrode 3342 is transferred due to a
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touch operation performed on the touchscreen 310 by the
user, a charge 1n another induction sub-electrode 3342 1n the
touch control unit 330 1s not changed. Therefore, occurrence
of an erroneous detection situation 1s avoided, and detection
accuracy 1s further improved.

It should be noted that a size of the detection electrode
332 that includes the N detection sub-electrodes 3322 should
be small enough such that the touch area can cover all the N
detection sub-electrodes 3322 when the user performs a
touch operation on the detection electrode 332.

In an actual application, a quantity of detection sub-
clectrodes 3322 and a quantity of induction sub-electrodes
3342 do not need to be strictly equal. For example, the
quantity of detection sub-electrodes 3322 may be set to be
less than the quantity of induction sub-electrodes 3342,
where one detection sub-electrode 3322 may be correspond-
ingly connected to multiple induction sub-electrodes 3342,
or the quantity of detection sub-electrodes 3322 may be set
to be greater than the quantity of induction sub-electrodes
3342, where multiple detection sub-electrodes 3322 are
correspondingly connected to one induction sub-electrode
3342, or multiple detection sub-electrodes 3322 may be set
to be cross-connected to multiple induction sub-electrodes
3342.

Further, an area of each induction sub-electrode 3342
does not exceed an area of two capacitance nodes.

A size of one capacitance node on the touchscreen 310 1s
relatively small relative to a finger of a person. Therefore,
when the user performs a touch operation on the touchscreen
310, a contact area of a user’s finger on the touchscreen 310
1s relatively large, which 1s generally accompanied by
changes of capacitance change values of multiple adjacent
capacitance nodes. Therefore, for the purpose of reducing
erroneous detection, an area of an induction sub-electrode
3342 may be set as small as possible such that capacitance
nodes affected by each induction sub-electrode 3342 are as
few as possible. Preferentially, an area of an induction
sub-electrode 3342 may be set to be less than an area of two
capacitance nodes.

Further, a width of a part that 1s of the conducting wire
336 and that passes through a capacitance node on the
touchscreen 310=<1 mm.

In this embodiment of the present disclosure, when the
user performs a touch operation on the detection electrode
332, a charge transier also occurs on the conducting wire
336. If a width of the conducting wire 1s relatively large, a
capacitance node through which the conducting wire 336
passes may be aflected, which causes a change of a capaci-
tance change value of the capacitance node. For the purpose
of preventing the conducting wire 336 from aflecting a
capacitance node on the touchscreen 310, the induction
clectrode 334 may be disposed on an edge of the touch area.
Alternatively, 1f the induction electrode 334 1s disposed on
a non-edge location of the touch area, the width of the part
that 1s of the conducting wire 336 and that passes through a
capacitance node may be set as small as possible. Preferen-
tially, the width of this part of the conducting wire 336 may
be set to be less than 1 mm.

Optionally, when the detection electrode 332 receives a
touch operation, the capacitance change value of the at least
one capacitance node accords with a predetermined value,
where the predetermined value 1s different from a capaci-
tance change value of the at least one capacitance node when
the at least one capacitance node receives a touch operation.

A capacitance change value of a capacitance node 1is
relatively fixed when the user uses a finger to perform a
touch operation on the touchscreen 310, and the area sizes
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of all the induction sub-electrodes 3342 and the detection
clectrode 332 that are 1n the touch control unit 330 and the
impedance of the conducting wire 336 may be set to fixed
values. Therefore, when the user performs a touch operation
on the detection electrode 332, a capacitance change value
ol a capacitance node coupled to the induction electrode 334
1s diflerent from a capacitance change value of the capaci-
tance node when the user performs a touch operation on the
touch area on the touchscreen 310, thereby achieving an
ellect of distinguishing between an operation performed on
the touch area by the user and an operation performed on the
detection electrode 332 by the user.

For example, 11 a capacitance change value of a capaci-
tance node 1s 100 when the user uses a finger to perform a
touch operation on the touchscreen 310, the area sizes of all
the induction sub-electrodes 3342 and the detection elec-
trode 332 that are in the touch control unit 330 and the
impedance of the conducting wire 336 may be set to fixed
values such that when the user performs a touch operation on
the detection electrode 332, a capacitance change value of a
capacitance node coupled to the induction electrode 334 is
50. When detecting that the capacitance change value of the
capacitance node coupled to the induction electrode 334 is
approximately 50, and that a capacitance change value of an
adjacent capacitance node 1s below 20, the controller 320
can determine that the user performs a touch operation on
the detection electrode 332.

In conclusion, according to the touch control unit 330
provided 1n this embodiment of the present disclosure, a
detection electrode 332 1s disposed outside a touch area of
a touchscreen 310 of a terminal 300, an induction electrode
334 1s disposed in the touch area, and the detection electrode
332 and the induction electrode 334 are connected using a
conducting wire 336. When a user operates the detection
clectrode 332, a capacitance change value of a capacitance
node coupled to the induction electrode 334 1s caused to
change such that a controller 320 can detect, according to a
capacitance change of the capacitance node coupled to the
induction electrode 334, whether the detection electrode 332
receives a touch operation, and generate a corresponding
touch event when detecting that the detection electrode 332
receives the touch operation. An existing capacitance node
on the touchscreen 310 identifies a touch operation per-
formed by the user on the detection electrode 332 disposed
outside the touchscreen 310, and the terminal 300 1s con-
trolled according to the touch operation. This may further
increase a quantity of keys of the terminal 300 and expand
a control manner of the terminal 300 with only a need to
occupy quite small space and spend quite low costs. There-
fore, user experience 1s improved.

Further, according to the touch control umt 330 provided
in this embodiment of the present disclosure, the induction
clectrode 334 1s divided into N induction sub-electrodes
3342, where the N induction sub-electrodes 3342 are 1nsu-
lated from each other, and capacitance nodes that are sepa-
rately coupled to the N induction sub-electrodes 3342 are
not adjacent to each other. When detecting that capacitance
change values of all capacitance nodes corresponding to the
N 1nduction sub-electrodes 3342 meet a condition, and that
capacitance change values of other adjacent capacitance
nodes do not meet the condition, the controller 320 deter-
mines that the user performs a touch operation on the
detection electrode 332. Therefore, a misoperation 1is
reduced, and detection accuracy 1s further improved.

In addition, according to the touch control unit 330
provided 1n this embodiment of the present disclosure, when
the detection electrode 332 receives a touch operation, the
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capacitance change values of the capacitance nodes sepa-
rately corresponding to the N induction sub-electrodes 3342
are set to be 1n a preset proportion. Therefore, a misoperation
1s reduced, and the detection accuracy 1s further improved.

In addition, according to the touch control unit 330

provided in this embodiment of the present disclosure, the
detection electrode 332 includes N detection sub-electrodes
3322, where the N detection sub-electrodes 3322 are 1nsu-
lated from each other, and the N detection sub-electrodes
3322 are connected to the N induction sub-electrodes 3342
in a one-to-one correspondence manner using the conduct-
ing wire 336, which prevents another induction sub-¢lec-
trode 3342 from being aflected when a charge transier
occurs 1n one of the N induction sub-electrodes 3342 under
a coupling eflect of a capacitance node. Therefore, a possi-
bility of erroneous detection 1s reduced, and the detection
accuracy 1s further improved.

Finally, according to the touch control unit 330 provided
in this embodiment of the present disclosure, an area of an
induction sub-electrode 3342 does not exceed an area of two
capacitance nodes, and when the induction electrode 334 is
located on a non-edge location of the touch area of the
touchscreen 310, a width of the conducting wire 336 1s set
to be less than or equal to 1 mm. Therefore, the possibility
of erroneous detection 1s further reduced, and the detection
accuracy 1s improved.

Reterring to FIG. 7, FIG. 7 shows a schematic structural
diagram of a touchscreen 410 included in a terminal 400,
according to an embodiment of the present disclosure. The
touchscreen 410 may be applied to the terminal 100 shown
in FIG. 1 or the terminal 200 shown in FIG. 2, and the
touchscreen 410 1ncludes at least one touch control unit 430.

The touch control unit 430 1s similar to the touch control
unit 330 shown 1n any one of FIG. 4 to FIG. 6.

As shown 1n FIG. 7, the touch control unit 430 includes
a detection electrode 432, an induction electrode 434, and a
conducting wire 436. The touch control unit 430 may be
directly disposed on an upper surface of the touchscreen
410. In an actual application, the touch control unit 430 may
also be disposed on a lower surface of the touchscreen 410
or inside the touchscreen 410, provided that the induction
clectrode 434 1n the touch control unit 430 1s insulated from
and coupled to a capacitance node 412 on the touchscreen
410.

In conclusion, according to the touchscreen 410 provided
in this embodiment of the present disclosure, a detection
clectrode 432 1s disposed outside a touch area of the touch-
screen 410, an induction electrode 434 1s disposed in the
touch area, and the detection electrode 432 and the induction
clectrode 434 are connected using a conducting wire 436.
When a user operates the detection electrode 432, a capaci-
tance change value of a capacitance node 412 coupled to the
induction electrode 434 1s caused to change such that a
controller (not shown) can detect, according to a capacitance
change of the capacitance node 412 coupled to the induction
electrode 434, whether the detection electrode 432 receives
a touch operation, and generate a corresponding touch event
when detecting that the detection electrode 432 receives the
touch operation. An existing capacitance node 412 on the
touchscreen 410 1dentifies a touch operation performed by
the user on the detection electrode 432 disposed outside the
touchscreen 410, and a terminal 400 1s controlled according
to the touch operation. This may further increase a quantity
of keys of the terminal 400 and expand a control manner of
the terminal 400 with only a need to occupy quite small
space and spend quite low costs. Therefore, user experience
1s 1mproved.
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Further, according to the touchscreen 410 provided 1n this
embodiment of the present disclosure, the induction elec-
trode 432 1s divided imto N induction sub-electrodes (not
shown), where the N 1nduction sub-electrodes are 1nsulated
from each other, and capacitance nodes 412 that are sepa-
rately coupled to the N induction sub-electrodes are not
adjacent to each other. When detecting that capacitance
change values of all capacitance nodes 412 corresponding to
the N induction sub-electrodes meet a condition, and that
capacitance change values of other adjacent capacitance
nodes 412 do not meet the condition, the controller deter-
mines that the user performs a touch operation on the
detection electrode 432. Therefore, a possibility of errone-
ous detection 1s reduced, and detection accuracy 1s further
improved.

In addition, according to the touchscreen 410 provided in
this embodiment of the present disclosure, when the detec-
tion electrode 432 receives a touch operation, the capaci-
tance change values of the capacitance nodes 412 separately
corresponding to the N imnduction sub-electrodes are set to be
in a preset proportion. Therefore, the possibility of errone-
ous detection 1s reduced, and the detection accuracy 1is
turther improved.

In addition, according to the touchscreen 410 provided in
this embodiment of the present disclosure, the detection
clectrode 432 includes N detection sub-electrodes (not
shown), where the N detection sub-electrodes are 1nsulated
from each other, and the N detection sub-electrodes are
connected to the N 1induction sub-electrodes 1n a one-to-one
correspondence manner using the conducting wire, which
prevents another induction sub-electrode from being
allected when a charge transfer occurs 1n one of the N
induction sub-electrodes under a coupling effect of a capaci-
tance node 412. Therefore, the possibility of erroneous
detection 1s reduced, and the detection accuracy 1s further
improved.

Finally, according to the touchscreen 410 provided in this
embodiment of the present disclosure, an area of an nduc-
tion sub-electrode does not exceed an area of two capaci-
tance nodes 412, and when the induction electrode 1s located
on a non-edge location of the touch area of the touchscreen
410, a width of the conducting wire 436 1s set to be less than
or equal to 1 mm. Therefore, the possibility of erroneous
detection 1s further reduced, and the detection accuracy 1is
improved.

Referring to FIG. 8, FIG. 8 shows a schematic structural
diagram of a screen protector 540 implemented in a terminal
500, according to an embodiment of the present disclosure.
The terminal 500 further includes a touchscreen 510, and the
screen protector 340 includes at least one touch control unit
530.

The touch control unit 530 1s similar to the touch control
unit 330 shown 1n any one of FIG. 4 to FIG. 6.

As shown 1n FIG. 8, the touch control unit 530 includes
a detection electrode 532, an induction electrode 534, and a
conducting wire 536. The touch control unit 530 may be
directly disposed on an upper surface of the screen protector
540. In an actual application, the touch control unit 530 may
also be disposed on a lower surface of the screen protector
540 or inside the screen protector 340, provided that the
induction electrode 534 in the touch control unit 530 is
insulated from and coupled to a capacitance node 512 on the
touchscreen 510 of the terminal 500.

In conclusion, according to the screen protector 540
provided i this embodiment of the present disclosure, a
detection electrode 532 1s disposed outside a touch area of
a touchscreen 510 of a terminal 500, an induction electrode
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534 1s disposed 1n the touch area, and the detection electrode
532 and the induction electrode 534 are connected using a
conducting wire 536. When a user operates the detection
clectrode 532, a capacitance change value of a capacitance
node 512 coupled to the induction electrode 534 1s caused to
change such that a controller (not shown) can detect, accord-
ing to a capacitance change of the capacitance node 512
coupled to the imnduction electrode 534, whether the detec-
tion electrode 332 receives a touch operation, and generate
a corresponding touch event when detecting that the detec-
tion electrode 532 recerves the touch operation. An existing
capacitance node 512 on the touchscreen 510 identifies a
touch operation performed by the user on the detection
clectrode 3532 disposed outside the touchscreen 510, and the
terminal 500 1s controlled according to the touch operation.
This may further increase a quantity of keys of the terminal
500 and expand a control manner of the terminal 500 with
only a need to occupy quite small space and spend quite low
costs. Therefore, user experience 1s improved.

Further, according to the screen protector 340 provided 1n
this embodiment of the present disclosure, the induction
clectrode 534 1s divided into N 1induction sub-electrodes (not
shown), where the N 1induction sub-electrodes are insulated
from each other, and capacitance nodes 512 that are sepa-
rately coupled to the N induction sub-electrodes are not
adjacent to each other. When detecting that capacitance
change values of all capacitance nodes 512 corresponding to
the N 1nduction sub-electrodes meet a condition, and that
capacitance change values of other adjacent capacitance
nodes 512 do not meet the condition, the controller deter-
mines that the user performs a touch operation on the
detection electrode 532. Therefore, a possibility of errone-
ous detection 1s reduced, and detection accuracy 1s further
improved.

In addition, according to the screen protector 340 pro-

vided 1n this embodiment of the present disclosure, when the
detection electrode 532 receives a touch operation, the
capacitance change values of the capacitance nodes 512
separately corresponding to the N induction sub-electrodes
are set to be 1n a preset proportion. Therefore, the possibility
of erroneous detection 1s reduced, and the detection accuracy
1s Turther improved.
In addition, according to the screen protector 540 pro-
vided 1n this embodiment of the present disclosure, the
detection electrode 532 includes N detection sub-electrodes
(not shown), where the N detection sub-electrodes are
insulated from each other, and the N detection sub-elec-
trodes are connected to the N induction sub-electrodes 1n a
one-to-one correspondence manner using the conducting
wire 536, which prevents another induction sub-electrode
from being aflected when a charge transfer occurs 1n one of
the N induction sub-electrodes under a coupling effect of a
capacitance node. Therefore, the possibility of erroneous
detection 1s reduced, and the detection accuracy i1s further
improved.

Finally, according to the screen protector 540 provided 1n
this embodiment of the present disclosure, an area of an
induction sub-electrode does not exceed an area of two
capacitance nodes 512, and when the induction electrode 1s
located on a non-edge location of the touch area of the
touchscreen, a width of the conducting wire 536 1s set to be
less than or equal to 1 mm. Therefore, the possibility of
erroneous detection 1s further reduced, and the detection
accuracy 1s improved.

Referring to FIG. 9, FIG. 9 shows an apparatus structure
diagram of an operation detection apparatus according to an
embodiment of the present disclosure. The operation detec-
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tion apparatus may be applied to a terminal including a
touchscreen, a controller connected to the touchscreen, and
at least one touch control unit, where the touch control unit
includes a detection electrode, an induction electrode, and a
conducting wire connecting the detection electrode and the
induction electrode. The detection electrode 1s located out-
side a touch area of the touchscreen, the induction electrode
1s located i1n the touch area of the touchscreen, and the
induction electrode 1s coupled to at least one capacitance
node on the touchscreen. The operation detection apparatus
may include a parameter acquiring module 601 configured
to obtain a capacitance change parameter of the at least one
capacitance node and a capacitance change parameter of a
node adjacent to the at least one capacitance node, where the
capacitance change parameter indicates a capacitance
change value of a corresponding capacitance node during a
period of time, a detection module 602 configured to detect,
according to the capacitance change parameter of the at least
one capacitance node and the capacitance change parameter
of the node adjacent to the at least one capacitance node,
whether the detection electrode receives a touch operation,
and an event generating module 603 configured to generate
a touch event used to indicate the touch operation when a
detection result 1s that the detection electrode receives the
touch operation.

In conclusion, according to the operation detection appa-
ratus provided 1n this embodiment of the present disclosure,
a corresponding touch event 1s generated when 1t 1s detected,
according to a capacitance change of a capacitance node
coupled to an induction electrode disposed 1n a touch area of
a touchscreen and a capacitance change of a capacitance
node adjacent to the capacitance node, that a detection
clectrode disposed outside the touch area of the touchscreen
receives a touch operation. An existing capacitance node on
the touchscreen 1dentifies a touch operation performed by a
user on the detection electrode disposed outside the touch-
screen, and a terminal i1s controlled according to the touch
operation. This may further increase a quantity of keys of the
terminal and expand a control manner of the terminal with
only a need to occupy quite small space and spend quite low
costs. Therefore, user experience 1s improved.

For further description of the foregoing embodiment
corresponding to FIG. 9, reter to FIG. 10. FIG. 10 shows an
apparatus structure diagram of an operation detection appa-
ratus according to another embodiment of the present dis-
closure. The operation detection apparatus may be applied to
a terminal 1ncluding a touchscreen, a controller connected to
the touchscreen, and at least one touch control unit, where
the touch control unit includes a detection electrode, an
induction electrode, and a conducting wire connecting the
detection electrode and the induction electrode. The detec-
tion electrode 1s located outside a touch area of the touch-
screen, the induction electrode 1s located in the touch area of
the touchscreen, and the induction electrode 1s coupled to at
least one capacitance node on the touchscreen. The opera-
tion detection apparatus may include a parameter acquiring,
module 601 configured to obtain a capacitance change
parameter of the at least one capacitance node and a capaci-
tance change parameter of a node adjacent to the at least one
capacitance node, where the capacitance change parameter
indicates a capacitance change value of a corresponding
capacitance node during a period of time, a detection module
602 configured to detect, according to the capacitance
change parameter of the at least one capacitance node and
the capacitance change parameter of the node adjacent to the
at least one capacitance node, whether the detection elec-
trode receives a touch operation, and an event generating,
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module 603 configured to generate a touch event used to
indicate the touch operation when a detection result 1s that
the detection electrode recerves the touch operation.

Optionally, the detection module 602 includes a first
detection unit 602a configured to detect whether a capaci-
tance change value included in the capacitance change
parameter of the at least one capacitance node 1s greater than
a first preset threshold, a second detection umt 6025 con-
figured to detect whether a capacitance change value
included 1n the capacitance change parameter of the node
adjacent to the at least one capacitance node 1s less than or
equal to the first preset threshold, and a first determining unit
602¢ configured to determine that the detection electrode
receives the touch operation when the capacitance change
value 1ncluded 1n the capacitance change parameter of the at
least one capacitance node 1s greater than the first preset
threshold, and the capacitance change value included 1n the
capacitance change parameter of the node adjacent to the at
least one capacitance node 1s less than or equal to the first
preset threshold.

The detection module 602 further includes a third detec-
tion unit 6024 configured to detect whether capacitance
change values included in capacitance change parameters of
capacitance nodes that are separately coupled to N induction
sub-electrodes are 1n a preset proportion before the first
determining unit 602¢ determines that the detection elec-
trode recerves the touch operation, and the first determining
umt 602c¢ 1s configured to execute the step of determining
that the detection electrode receives the touch operation
when the capacitance change values included 1n the capaci-
tance change parameters of the capacitance nodes that are
separately coupled to the N induction sub-electrodes are 1n
the preset proportion, where the induction electrode includes
the N 1nduction sub-electrodes, the N induction sub-elec-
trodes are 1nsulated from each other, the capacitance nodes
that are separately coupled to the N induction sub-electrodes
are not adjacent to each other, and N=z2.

Optionally, the detection module 602 includes a fourth
detection module 602¢ configured to detect whether a
capacitance change value included 1n the capacitance change
parameter of the at least one capacitance node accords with
a predetermined value, where the predetermined value 1s
different from a capacitance change value of the at least one
capacitance node when the at least one capacitance node
receives a touch operation, a fifth detection unit 602/ con-
figured to detect whether a capacitance change value
included 1n the capacitance change parameter of the node
adjacent to the at least one capacitance node 1s less than or
equal to a second preset threshold, and a second determining
unmit 602¢ configured to determine that the detection elec-
trode receives the touch operation when the capacitance
change value 1included 1n the capacitance change parameter
of the at least one capacitance node accords with the
predetermined value, and the capacitance change value
included in the capacitance change parameter of the node
adjacent to the at least one capacitance node 1s less than or
equal to the second preset threshold.

In conclusion, according to the operation detection appa-
ratus provided 1n this embodiment of the present disclosure,
a corresponding touch event 1s generated when it 1s detected,
according to a capacitance change of a capacitance node
coupled to an induction electrode disposed in a touch area of
a touchscreen and a capacitance change of a capacitance
node adjacent to the capacitance node, that a detection
clectrode disposed outside the touch area of the touchscreen
receives a touch operation. An existing capacitance node on
the touchscreen 1dentifies a touch operation performed by a
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user on the detection electrode disposed outside the touch-
screen, and a terminal 1s controlled according to the touch
operation. This may further increase a quantity of keys of the
terminal and expand a control manner of the terminal with
only a need to occupy quite small space and spend quite low
costs. Therefore, user experience 1s improved.

Further, according to the operation detection apparatus
provided in this embodiment of the present disclosure, that
the user performs a touch operation on the detection elec-
trode 1s determined when 1t 1s detected that capacitance
change values of all capacitance nodes corresponding to N
induction sub-electrodes meet a condition, and that capaci-
tance change values of other adjacent capacitance nodes do
not meet the condition. Therefore, a possibility of erroneous
detection 1s further reduced, and detection accuracy 1is
improved.

In addition, according to the operation detection apparatus
provided 1n this embodiment of the present disclosure, that
the user performs a touch operation on the detection elec-
trode 1s determined when it 1s detected that the capacitance
change values of the capacitance nodes separately corre-
sponding to the N induction sub-electrodes are set to be 1n
a preset proportion. Therefore, the possibility of erroneous

detection 1s further reduced, and the detection accuracy 1is
improved.

Referring to FIG. 11, FIG. 11 shows a method flowchart
ol an operation detection method according to an embodi-
ment of the present disclosure. The method may be applied
to a terminal including a touchscreen, a controller connected
to the touchscreen, and at least one touch control unit, where
the touch control unit includes a detection electrode, an
induction electrode, and a conducting wire connecting the
detection electrode and the induction electrode. The detec-
tion electrode 1s located outside a touch area of the touch-
screen, the induction electrode 1s located in the touch area of
the touchscreen, and the induction electrode 1s coupled to at
least one capacitance node on the touchscreen. The opera-
tion detection method may include the following steps.

Step 702: The terminal obtains a capacitance change
parameter of the at least one capacitance node and a capaci-
tance change parameter of a node adjacent to the at least one
capacitance node, where the capacitance change parameter
1s used to indicate a capacitance change value of a corre-
sponding capacitance node during a period of time.

Step 704: The terminal detects, according to the capaci-
tance change parameter of the at least one capacitance node
and the capacitance change parameter of the node adjacent
to the at least one capacitance node, whether the detection
clectrode receives a touch operation.

Step 706: When a detection result 1s that the detection
clectrode receives the touch operation, the terminal gener-
ates a touch event used to indicate the touch operation.

In conclusion, according to the operation detection
method provided 1n this embodiment of the present disclo-
sure, a corresponding touch event 1s generated when 1t 1s
detected, according to a capacitance change of a capacitance
node coupled to an induction electrode disposed 1n a touch
area of a touchscreen and a capacitance change of a capaci-
tance node adjacent to the capacitance node, that a detection
clectrode disposed outside the touch area of the touchscreen
receives a touch operation. An existing capacitance node on
the touchscreen 1dentifies a touch operation performed by a
user on the detection electrode disposed outside the touch-
screen, and a terminal i1s controlled according to the touch
operation. This may further increase a quantity of keys of the
terminal and expand a control manner of the terminal with
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only a need to occupy quite small space and spend quite low
costs. Therefore, user experience 1s improved.

For further description of the foregoing embodiment
corresponding to FIG. 11, refer to FIG. 12. FIG. 12 shows
a method flowchart of an operation detection method
according to another embodiment of the present disclosure.
The method may be applied to a terminal including a
touchscreen, a controller connected to the touchscreen, and
at least one touch control unit, where the touch control unit
includes a detection electrode, an induction electrode, and a
conducting wire connecting the detection electrode and the
induction electrode. The detection electrode 1s located out-
side a touch area of the touchscreen, the induction electrode
1s located in the touch area of the touchscreen, and the
induction electrode 1s coupled to at least one capacitance
node on the touchscreen. For example, the terminal may be
the terminal shown m FIG. 1 or FIG. 2. The operation
detection method may include the following steps.

Step 802: The terminal obtains a capacitance change
parameter of the at least one capacitance node and a capaci-
tance change parameter ol a node adjacent to the at least one
capacitance node.

The capacitance change parameter indicates a capacitance
change value of a corresponding capacitance node during a
period of time. The terminal includes the at least one touch
control unit. For a structure of the touch control unit, refer
to FIG. 1 or FIG. 2, and details are not described herein.

Step 804: The terminal detects whether a capacitance
change value included 1n the capacitance change parameter
of the at least one capacitance node 1s greater than a {first
preset threshold, and detects whether a capacitance change
value 1ncluded in the capacitance change parameter of the
node adjacent to the at least one capacitance node 1s less than
or equal to the first preset threshold.

Step 806: When the capacitance change value included in
the capacitance change parameter of the at least one capaci-
tance node 1s greater than the first preset threshold, and the
capacitance change value included 1n the capacitance change
parameter of the node adjacent to the at least one capacitance
node 1s less than or equal to the first preset threshold, the
terminal determines that the detection electrode receives a
touch operation.

Before that the detection electrode receives the touch
operation 1s determined, whether capacitance change values
included 1n capacitance change parameters of capacitance
nodes that are separately coupled to N induction sub-
clectrodes are 1n a preset proportion 1s detected. The step of
determining that the detection electrode receives the touch
operation 1s executed when the capacitance change values
included 1n the capacitance change parameters of the capaci-
tance nodes that are separately coupled to the N induction
sub-electrodes are 1n the preset proportion, where the mnduc-
tion electrode includes the N induction sub-electrodes, the N
induction sub-electrodes are insulated from each other, the
capacitance nodes that are separately coupled to the N
induction sub-electrodes are not adjacent to each other, and
N=2.

For a process i which the termuinal detects that the
detection electrode 1n the touch control unit receives a user
operation, refer to description 1 the embodiment corre-
sponding to FIG. 2, and details are not described herein.

Step 808: The terminal detects whether a capacitance
change value included 1n the capacitance change parameter
of the at least one capacitance node accords with a prede-
termined value, and detects whether a capacitance change
value 1ncluded in the capacitance change parameter of the




US 10,175,840 B2

31

node adjacent to the at least one capacitance node 1s less than
or equal to a second preset threshold.

The predetermined value 1s different from a capacitance
change value of the at least one capacitance node when the
at least one capacitance node receives a touch operation.

Step 810: When the capacitance change value included 1n
the capacitance change parameter of the at least one capaci-
tance node accords with the predetermined value, and the
capacitance change value included 1n the capacitance change
parameter of the node adjacent to the at least one capacitance
node 1s less than or equal to the second preset threshold, the
terminal determines that the detection electrode receives the
touch operation.

For a process in which the terminal detects that the
detection electrode 1n the touch control unit receives a user
operation, refer to description 1n the embodiment corre-
sponding to FIG. 2, and details are not described herein.

Step 812: The terminal generates a touch event used to
indicate the touch operation.

In conclusion, according to the operation detection
method provided in this embodiment of the present disclo-
sure, a corresponding touch event i1s generated when 1t 1s
detected, according to a capacitance change of a capacitance
node coupled to an induction electrode disposed 1n a touch
area of a touchscreen and a capacitance change of a capaci-
tance node adjacent to the capacitance node, that a detection
clectrode disposed outside the touch area of the touchscreen
receives a touch operation. An existing capacitance node on
the touchscreen 1dentifies a touch operation performed by a
user on the detection electrode disposed outside the touch-
screen, and a terminal 1s controlled according to the touch
operation. This may further increase a quantity of keys of the
terminal and expand a control manner of the terminal with
only a need to occupy quite small space and spend quite low
costs. Therefore, user experience 1s improved.

Further, according to the operation detection method
provided 1n this embodiment of the present disclosure, that
the user performs a touch operation on the detection elec-
trode 1s determined when 1t 1s detected that capacitance
change values of all capacitance nodes corresponding to N
induction sub-electrodes meet a condition, and that capaci-
tance change values of other adjacent capacitance nodes do
not meet the condition. Therefore, a possibility of erroneous
detection 1s further reduced, and detection accuracy 1is
improved.

In addition, according to the operation detection method
provided 1n this embodiment of the present disclosure, that
the user performs a touch operation on the detection elec-
trode 1s determined when 1t 1s detected that the capacitance
change values of the capacitance nodes separately corre-
sponding to the N induction sub-electrodes are set to be 1n
a preset proportion. Therefore, the possibility of erroneous
detection 1s further reduced, and the detection accuracy 1is
improved.

A person of ordinary skill in the art may understand that
all or some of the steps of the embodiments may be
implemented by hardware or a program instructing related
hardware. The program may be stored 1n a computer-
readable storage medium. The storage medium may include
a read-only memory, a magnetic disk, an optical disc, or the
like.

The {foregoing descriptions are merely exemplary
embodiments of the present disclosure, but are not intended
to limit the present disclosure. Any modification, equivalent
replacement, and improvement made without departing
from the spirit and principle of the present disclosure shall
tall within the protection scope of the present disclosure.
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What 1s claimed 1s:
1. An operation detection apparatus, applied to a terminal
comprising a touchscreen, a controller connected to the
touchscreen, and at least one touch control unit, wherein the
touch control unit comprises a detection electrode, an induc-
tion electrode, and a conducting wire connecting the detec-
tion electrode and the induction electrode, wherein the
detection electrode 1s located outside a touch area of the
touchscreen, wherein the induction electrode 1s located 1n
the touch area of the touchscreen, wherein the induction
clectrode 1s coupled to at least one capacitance node on the
touchscreen, and wherein the apparatus comprises:
a memory; and
a processor coupled to the memory and configured to:
obtain a capacitance change parameter of the at least
one capacitance node and a capacitance change
parameter of a capacitance node adjacent to the at
least one capacitance node, wherein a capacitance
change parameter indicates a capacitance change
value of a corresponding capacitance node during a
period of time;
detect, according to the capacitance change parameter
of the at least one capacitance node and the capaci-
tance change parameter of the capacitance node
adjacent to the at least one capacitance node, whether
the detection electrode receives a touch operation;
and
generate a touch event indicating the touch operation
when a detection result comprises that the detection
clectrode receives the touch operation.
2. The apparatus according to claim 1, wherein the
processor 1s further configured to:
detect whether a capacitance change value comprised 1n
the capacitance change parameter of the at least one
capacitance node 1s greater than a first preset threshold;

detect whether a capacitance change value comprised 1n
the capacitance change parameter of the capacitance
node adjacent to the at least one capacitance node 1s
less than or equal to the first preset threshold; and

determine that the detection electrode receives the touch
operation when the capacitance change value com-
prised 1n the capacitance change parameter of the at
least one capacitance node 1s greater than the first
preset threshold, and the capacitance change value
comprised in the capacitance change parameter of the
capacitance node adjacent to the at least one capaci-
tance node 1s less than or equal to the first preset
threshold.

3. The apparatus according to claim 1, wherein the
processor 1s further configured to:

detect, before determining that the detection electrode

receives the touch operation, whether capacitance
change values comprised 1n capacitance change param-
cters ol capacitance nodes that are separately coupled
to N imnduction sub-electrodes are in a preset proportion;
and

determine that the detection electrode receives the touch

operation when the capacitance change values com-
prised 1 the capacitance change parameters of the
capacitance nodes that are separately coupled to the N
induction sub-electrodes are in the preset proportion,
wherein the mnduction electrode comprises the N induc-
tion sub-electrodes, wherein the N induction sub-elec-
trodes are insulated from each other, wherein the
capacitance nodes that are separately coupled to the N
induction sub-electrodes are not adjacent to each other,
wherein N 1s an integer, and wherein N=z2.
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4. The apparatus according to claim 1, wherein the

processor 1s further configured to:

detect whether a capacitance change value comprised in
the capacitance change parameter of the at least one
capacitance node accords with a predetermined value,
wherein the predetermined value 1s diflerent from the
capacitance change value of the at least one capacitance
node when the at least one capacitance node receives
the touch operation;

detect whether a capacitance change value comprised in
the capacitance change parameter of the capacitance
node adjacent to the at least one capacitance node 1s
less than or equal to a second preset threshold; and

determine that the detection electrode receives the touch
operation when the capacitance change value com-
prised 1n the capacitance change parameter of the at
least one capacitance node accords with the predeter-
mined value, and the capacitance change value com-
prised 1n the capacitance change parameter of the
capacitance node adjacent to the at least one capaci-
tance node 1s less than or equal to the second preset

threshold.

3.

comprising a touchscreen, a controller connected to the

touc]

An operation detection method, applied to a terminal

hscreen, and at least one touch control unit, wherein the

touc]

n control unit comprises a detection electrode, an induc-

tion electrode, and a conducting wire connecting the detec-

tion

electrode and the induction electrode, wherein the

detection electrode 1s located outside a touch area of the
touchscreen, wherein the induction electrode 1s located in
the touch area of the touchscreen, wherein the induction
clectrode 1s coupled to at least one capacitance node on the
touchscreen, and wherein the method comprises:
acquiring, by the terminal, a capacitance change param-

cter of the at least one capacitance node and a capaci-
tance change parameter of a capacitance node adjacent
to the at least one capacitance node, wherein a capaci-
tance change parameter indicates a capacitance change
value of a corresponding capacitance node during a
period of time;

detecting, by the terminal according to the capacitance

change parameter of the at least one capacitance node
and the capacitance change parameter of the capaci-
tance node adjacent to the at least one capacitance
node, whether the detection electrode receives a touch
operation; and

generating, by the terminal when a detection result 1s-

6.

comprises that the detection electrode receives the
touch operation, a touch event indicating the touch
operation.

The method according to claim 5, wherein detecting

whether the detection electrode recerves the touch operation
COmMprises:
detecting whether a capacitance change value comprised

in the capacitance change parameter of the at least one
capacitance node 1s greater than a first preset threshold;

detecting whether a capacitance change value comprised

in the capacitance change parameter of the capacitance
node adjacent to the at least one capacitance node 1s
less than or equal to the first preset threshold; and

determining that the detection electrode receives the touch

operation when the capacitance change value com-
prised 1n the capacitance change parameter of the at
least one capacitance node 1s greater than the first
preset threshold, and the capacitance change value
comprised in the capacitance change parameter of the
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capacitance node adjacent to the at least one capaci-
tance node 1s less than or equal to the first preset
threshold.

7. The method according to claim 5, further comprising:

detecting, by the terminal before determining that the
detection electrode receives the touch operation,
whether capacitance change values comprised i1n
capacitance change parameters ol capacitance nodes
that are separately coupled to N induction sub-elec-
trodes are 1n a preset proportion; and

determining that the detection electrode receives the touch
operation, by the terminal when the capacitance change
values comprised in the capacitance change parameters
of the capacitance nodes that are separately coupled to
the N induction sub-electrodes are in the preset pro-
portion, wherein the induction electrode comprises the
N induction sub-electrodes, wherein the N induction
sub-electrodes are insulated from each other, wherein
the capacitance nodes that are separately coupled to the
N 1nduction sub-electrodes are not adjacent to each

other, wherein N 1s an integer, and wherein N=2.
8. The method according to claim 5, wherein detecting

whether the detection electrode recerves the touch operation
COmprises:

detecting whether a capacitance change value comprised
in the capacitance change parameter of the at least one
capacitance node accords with a predetermined value;
detecting whether a capacitance change value comprised
in the capacitance change parameter of the capacitance
node adjacent to the at least one capacitance node 1s
less than or equal to a second preset threshold, wherein
the predetermined value 1s different from the capaci-
tance change value of the at least one capacitance node
when the at least one capacitance node receives the
touch operation; and
determining that the detection electrode receives the touch
operation when the capacitance change value com-
prised in the capacitance change parameter of the at
least one capacitance node accords with the predeter-
mined value, and the capacitance change value com-
prised 1n the capacitance change parameter of the
capacitance node adjacent to the at least one capaci-
tance node 1s less than or equal to the second preset
threshold.
9. A terminal, comprising;:
a touchscreen;
a controller connected to the touchscreen; and
at least one touch control unit, comprising:
a detection electrode located outside a touch area of the
touchscreen;
an 1nduction electrode located in the touch area of the
touchscreen and coupled to at least one capacitance
node on the touchscreen; and
a conducting wire connecting the detection electrode
and the induction electrode,
wherein the controller 1s configured to:
obtain a capacitance change parameter of the at least
one capacitance node and a capacitance change
parameter of a capacitance node adjacent to the at
least one capacitance node, wherein a capacitance
change parameter indicates a capacitance change
value of a corresponding capacitance node during a
period of time;
detect, according to the capacitance change parameter
of the at least one capacitance node and the capaci-
tance change parameter of the capacitance node
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adjacent to the at least one capacitance node, whether
the detection electrode receives a touch operation;
and
generate a touch event indicating the touch operation
when a detection result comprises that the detection
clectrode receives the touch operation.
10. The terminal according to claim 9, wherein the
controller 1s further configured to:
detect whether a capacitance change value comprised in
the capacitance change parameter of the at least one
capacitance node 1s greater than a first preset threshold;
detect whether a capacitance change value comprised in
the capacitance change parameter of the capacitance
node adjacent to the at least one capacitance node 1s
less than or equal to the first preset threshold; and
determine that the detection electrode receives the touch
operation when the capacitance change value com-
prised 1n the capacitance change parameter of the at
least one capacitance node 1s greater than the first
preset threshold, and the capacitance change value
comprised in the capacitance change parameter of the
capacitance node adjacent to the at least one capaci-
tance node 1s less than or equal to the first preset
threshold.
11. The terminal according to claim 9, wherein the con-
troller 1s further configured to:
detect, before determining that the detection electrode
receives the touch operation, whether capacitance
change values comprised 1n capacitance change param-
cters of capacitance nodes that are separately coupled
to N induction sub-electrodes are in a preset proportion;
and
determine that the detection electrode receives the touch
operation when the capacitance change values com-
prised 1 the capacitance change parameters of the
capacitance nodes that are separately coupled to the N
induction sub-electrodes are 1n the preset proportion,
wherein the induction electrode comprises the N induc-
tion sub-electrodes,
wherein the N induction sub-electrodes are insulated from
each other,

wherein the capacitance nodes that are separately coupled
to the N induction sub-electrodes are not adjacent to
each other,
wherein N 1s an integer, and
wherein N=2.
12. The terminal according to claim 9, wherein the
controller 1s further configured to:
detect whether a capacitance change value comprised in
the capacitance change parameter of the at least one
capacitance node accords with a predetermined value,
wherein the predetermined value 1s different from the
capacitance change value of the at least one capacitance
node when the at least one capacitance node receives
the touch operation;
detect whether a capacitance change value comprised in
the capacitance change parameter of the capacitance
node adjacent to the at least one capacitance node 1s
less than or equal to a second preset threshold; and
determine that the detection electrode receives the touch
operation when the capacitance change value com-
prised 1n the capacitance change parameter of the at
least one capacitance node accords with the predeter-
mined value, and the capacitance change value com-
prised in the capacitance change parameter of the
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capacitance node adjacent to the at least one capaci-
tance node 1s less than or equal to the second preset

threshold.

13. A touch control unit, applied to a terminal comprising
a touchscreen and a controller, wherein the touch control
unit comprises:
a detection electrode located outside a touch area of the
touchscreen;
an induction electrode located 1n the touch area of the

touchscreen; and

a conducting wire connecting the detection electrode and

the induction electrode;

wherein the induction electrode 1s coupled to at least one

capacitance node on the touchscreen such that the
controller generates a touch event indicating a touch
operation when detecting, according to a capacitance
change parameter of the at least one capacitance node
and a capacitance change parameter of a capacitance
node adjacent to the at least one capacitance node, that
the detection electrode receives the touch operation,
and

wherein a capacitance change parameter indicates a

capacitance change value of a corresponding capaci-
tance node during a period of time.

14. The touch control unit according to claim 13, wherein
the induction electrode comprises N 1nduction sub-elec-
trodes, wherein the N induction sub-electrodes are insulated
from each other, wherein capacitance nodes that are sepa-
rately coupled to the N induction sub-electrodes are not
adjacent to each other, wherein N 1s an 1nteger, and wherein
Nz2.

15. The touch control unit according to claim 14, wherein
the detection electrode is a single electrode, and wherein the
N 1nduction sub-electrodes are separately connected to the
detection electrode using the conducting wire.

16. The touch control unit according to claim 14, wherein
capacitance change parameters of the capacitance nodes
separately corresponding to the N induction sub-electrodes
are 1 a preset proportion when the detection electrode
receives the touch operation.

17. The touch control unit according to claim 14, wherein
the detection electrode comprises N detection sub-elec-
trodes, wherein the N detection sub-electrodes are insulated
from each other, and wherein the N detection sub-electrodes
are connected to the N induction sub-electrodes 1n a one-
to-one correspondence manner using the conducting wire.

18. The touch control unit according to claim 14, wherein
an area of each induction sub-electrode does not exceed an
area of two capacitance nodes.

19. The touch control unit according to claim 14, wherein
a width of a part of the conducting wire passing through a
capacitance node on the touchscreen =1 millimeter (mm).

20. The touch control unit according to claim 14, wherein
a capacitance change value of the at least one capacitance
node accords with a predetermined value when the detection
clectrode receives the touch operation, and wherein the
predetermined value 1s different from the capacitance
change value of the at least one capacitance node when the
at least one capacitance node receives the touch operation.

21. A touchscreen, comprising:

at least one touch control unit,
wherein the at least one touch control unit comprises:

a detection electrode located outside a touch area of the

touchscreen;
an induction electrode located in the touch area of the

touchscreen; and
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a conducting wire connecting the detection electrode
and the induction electrode,

wherein the induction electrode 1s coupled to at least
one capacitance node on the touchscreen such that
the controller generates a touch event indicating a
touch operation when detecting, according to a
capacitance change parameter of the at least one
capacitance node and a capacitance change param-
cter of a capacitance node adjacent to the at least one
capacitance node, that the detection electrode
recerves the touch operation, and

wherein a capacitance change parameter indicates a
capacitance change value of a corresponding capaci-
tance node during a period of time.

22. A screen protector, comprising:

at least one touch control unit and configured to cover an
upper surface of a touchscreen,

wherein the at least one touch control unit comprises:
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a detection electrode located outside a touch area of the
touchscreen;

an induction electrode located 1n the touch area of the
touchscreen; and

a conducting wire connecting the detection electrode
and the induction electrode,

wherein the induction electrode 1s coupled to at least
one capacitance node on the touchscreen such that
the controller generates a touch event indicating a
touch operation when detecting, according to a
capacitance change parameter of the at least one
capacitance node and a capacitance change param-
cter of a capacitance node adjacent to the at least one
capacitance node, that the detection electrode
receives the touch operation, and

wherein a capacitance change parameter indicates a
capacitance change value of a corresponding capaci-
tance node during a period of time.
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